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PETROLEOS MEXICANOS 
) } | 
Hy LASS Shit! | 


REYNOSA, MEXICO } 


Below the Rio Grande, near Reynosa, in Tamaulipas, Mexico, Petroleos Mexi 
canos has recently completed this major gas processing project designed to 
process 300 million cubic feet of natural gas daily gathered from numerous 
fields within an area of about 400 square miles. About 8,000 barrels per 
day of tractionated products, including propane, butanes, motor fuel, 
naphtha and kerosene will be produced. 
Engineering design and procurement of equipment was entrusted to 
Hudson, and the satisfaction of our client is attested by a current 
contract for a similar but even larger project for Petroleos Mexicanos 


on the Isthmus of Tehuantepec. 
DESIGNERS AND CONSTRUCTORS OF al U D G oO fe 


OIL AND GAS PROCESSING PLANTS ENGINEERING CORPORATION 





FAIRVIEW STATION e HOUSTON, TEXAS 








Put 


CATALYSTS 
to work for you 


Harshaw Catalysts do a giant’s work 
and Harshaw produces catalysts in 
giant quantities—carloads every 
week. A letter or phone call will put 
our 20 years’ experience and acres of 
production and research facilities to 


work for you. 


PREFORMED CATALYSTS 


to fit special process requirements 
Hydroforming « Cyclization « Oxidation « 
Dehydrogenation « Dehydration « Desul- 
phurization « Alkylation « Isomerization « 
Hydrogenation 


CATALYTIC CHEMICALS 
SUPPLIED BY HARSHAW 


Aluminum Nitrate Cobalt Nitrate 
Copper Nitrate 
Manganese Nitrate Solution 
Metallic Soaps (Cobalt, Manganes« 


Nickel Carbonat« Nickel Formate 
Nickel Nitrate Nickel Sulfate 
Sodium Methoxid Zine Nitrate 


Our experienced technical staff will assist 
you in developing the best and most econom- 
ical catalyst. If you have a catalytic process 
in the development or production Stage, a 


discussion with us may prove beneficial. 





Write for 
Free Book 


HARSHAW CATALYSTS 
AVAILABLE IN THESE FORMS: 


Tablets « Powders 


; Granules « Extrusions 
THE ; 2 Spheres « Flakes 


HARSHAW CHEMICAL 


COMPANY 


Chicago « Cincinnati *« Cleveland « Detroit 
Hastings-On-Hudson,N. Y. « Houston « Los Angeles 
Philadelphia « Pittsburgh 
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Read 


THIS MONTH’S READER’S BONUS 


1 


(4 pages of useful, permanent reference information. 


er’s Guide 


What’s New in Petroleu mi 


Petroleum Processing’s 
957 Refining Industry Report 


in three sections: 


® Complete Refinery Directory, for the United States and Canada, 
including crude unit and principal process unit capacities, volumes of 
principal products, geographical locations, and mailing address for 
each of 359 plants, as well as key personnel, geographical location, 
and mailing address for all company home offices p. 81 


® Glossary of Refining Process, including a complete index, 74 
schematic flow diagrams, literature references, and a helpful coded 
cross-reference system enabling you to find which design, engineering, 
and construction companies can furnish specific services for each of 


168 processes p. 97 


© Who's Who in Refining Service Firms, covering 79 companies with 
the coded cross-reference system correlating this directory with the 


Process Glossary p. 150 


This is must data for your files, regardless of your field of activity in 
the petroleum processing industries. 
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High yields for Amoco 


Amoco’s latest, built for high yields, will be getting 
a 55-60% gasoline yield on crude because of a 
number of interesting features. Heart of Virginia’s 
first refinery is an efficient combination unit. Turn 
to p- 216 
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Do's and don'ts for “Sniffers” 





What are the limitations of vapor testers? New 
conditions in refineries are affecting reliability of 
these units. Here’s the complete story: how they 
work, how they’re calibrated and used, and the 
important do’s and don’ts. By W. A. Bussard p. 228 


il Hl 3 4 5 





Batch process made automatic 


Read how automatic control came to a batch pro- 
pane dewaxing operation, giving Esso Standard 
Oil Co. at Baton Rouge, La., five big benefits of 
continuous, automatic process control. By H. B. 


— 


Technical tips for you 


Today’s up-to-the-minute data from operating men 
and engineers. The fourth in our 1957 series of 
articles from the popular question-and-answer 
session of the WPRA fall meeting. See “Distilla- 
tion, Thermal Cracking, and Coking Problems.” 
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SUBSCRIPTIONS are solicited only from executives, supervisors, 
engineers, and other technical personnel engaged in petroleum and 
petrochemical research and development, and in the design and 
engineering, Operation, maintenance and construction of petroleum 
refining, petrochemical processing, and  gas-liquids-recovery plants 
Position and company connection must be indicated on subscription 
orders, 

Subscription rate: United States, Canada, and all other countries, 
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>2 per year, single copies $1 


Send subscription correspondence and change of address to 
Subscription Manager, Petroleum Processing 330 West 42nd St., 
New York 36, N.Y. On address changes, give old and new ad- 
dresses, and enclose an address label from a recent issue if possible 
Please allow one month for change to become effective. 





Continue "Reader's guide" on p. 237 





—> 
HOW TO USE IT: 


Your new “Readers’ Guide to What's New in PETROLEUM 
PROCESSING” will do two things for you. First, the key num- 
bers with each article will tell you at a glance if it is within 
your scope of interest: roman numerals indicate industries; 
arabic numerals show fields of activity. Secondly, the longer 
descriptions will tell you what each article is about, and why 
it can be of help and interest to you—TuHe Eprrors 





Ethyl research gains 

















Unique instrumentation assures 


This Misfire Recorder accurately detects misfiring 
and records spark plug shunt resistance during a 
rating test. Pressure pulses in the exhaust system 
due to misfiring are picked up by a transducer and 
relayed to the instrument. Spark plug resistance 
is measured by a built-in megohmmeter. 


} (To obtain more data on advertised products see 





the spark 





positive detection of misfiring 


This type of instrumentation was first applied 
to the detection of spark plug misfiring by Ethyl 
Research Laboratories. It has proved so satisfac- 
tory that many leading petroleum and automotive 
companies are now using the same instrumenta- 
tion in their own laboratories. 


page 280) PETROLEUM PROCESSING, May, 
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: new insight into 


plug fouling problem 


etl. 


T’S BEEN EVIDENT for some years that trends in engine design, as well 
as trends in urban and suburban traffic patterns, are intensifying the 
| problem of spark plug fouling in passenger cars. 


Slane a aii 


In the process of developing additives to help combat this problem, it 
became obvious to Ethy] engineers that previous laboratory methods for 
detecting and measuring spark plug misfire were inadequate. So Ethy] en- 
gineers created their own instrumentation—the unique device at the left. 

Below is a diagram of the equipment, as well as a picture of the record 
this instrumentation produces when the transducer and megohmmeter 
outputs are fed into a dual-channel oscillograph: 





























































































































Block Diagram of Spark-Plug Instrumentation Actual Misfire and Shunt Resistance Patterns of a Fouled Spark Plug 
Wnt SPARK PLUG RATING 
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x How Ethyl Research can help you f. 
i ? ‘ : ; ETHYL CORPORATION bs 
= Because of its extremely close relationship with both the New York 17, N.Y, “J 
4 Petroleum and Automotive Industries over the years, Ethyl : 


Corporation has been able to channel much of its research 
effort into projects of unusual interest and importance to 
| both industries. 


4 Many new instruments and techniques have been devel- 


am STV E Ww 
CORPORATION 





[ oped and a great storehouse of data on fuel-engine relation- 

5 ac 4 ae as as RESEARCH LABORATORIES: 
ships has been produced. For further information, just call 1600 W. Bight tlle Reed, Ferndale 20, Mich 
Re your Ethyl Representative. 2600 Cajon Road, San Bernardino, Calif. 
He 
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19.500 B/D CRACKED HEATING OIL HYDROFINER. ESSO STANDARD'S BAYWAY REFINERY. LINDEN. N 


HYDROFINING CAN GIVE YOU TOP 
PERFORMANCE AT LOWEST INVESTMENT 


Esso Research and Engineering offers you Hydrofining, a process 
now being applied to a greater variety of feed than any other 
hydrogen-treating process. Hydrofining uses by-product hydro- 
gen to remove sulfur and other impurities without yield loss. 
The process improves product stability, odor, color and other 
quality characteristics without the disadvantages of chemical or 
clay treating methods. Hydrofining is another achievement of 
the Esso Research program — 38 years of new process develop- 
ments made available to refiners around the world. 
Hydrofining experience has been gained from commercial 


15 West 51st Street, New York 19, N.Y. 


ESSO RESEARCH AND ENGINEERING COMPANY | 


units processing a wide variety of feed stocks such as naphthas, 
distillate fuels, lubes and waxes. This experience plus years of 
hydrogenation research gives us a unique opportunity to recom- 
mend the best design for your plant. 

Twenty-three Hydrofining installations are on stream; eight 
more are in the construction or planning stage. Licensees enjoy 
benefits of continuing Hydrofining research. Hydrofining can 
play an important part in helping you process previously 


unattractive stocks into higher quality products. We would 
welcome your inquiry. 


Your key to progress... 
an Esso Research process 
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Dear Reader... 


This is really Bill Bland's job, but he’s too 
busy being an editor. Not that I've had much more time 
myself, but this must never be a blank page: we owe it to 
you to keep you advised on our doings. 

Why are Bill and the rest of us so busy? Turn to p. 79 for 
your answer. It is PETROLEUM PROCESSING’s 1957 Refining 
Industry Report—74 pages packed full of up-to-the-minute, 
useful information you'll be referring to many times in the 
months ahead. 

We literally covered the waterfront—or should I say the 
oil front—on this project. Every staffer has had a share in 
the work, and that includes all regular editors, illustration 
and research people (see listing at left), plus our “girl Fri- 
days,” Bertha Herrmann, Pat Egan, and Lu Canaan. In addi- 
tion, the actual research and writing behind the 50-page 
glossary of Refining Processes was done by two contributors, 
George Unzelmann and Chuck Wolf of Ethyl Corp. (see 
p. 97). 

[he whole thing got started almost a year ago. Associate 
Editor Bob Davidson, who had been a refining company 
process engineer, complained that in spite of all the good 
oil industry magazines available, he never could find accurate 
reference information about our industry. More specifically, 
Bob saw three jobs PETROLEUM PROCESSING could and 
should do to make the information available. The three jobs 
were to produce: 1) a complete refining industry directory 
where all the plants are, who owns them, who runs them, 
what they make, how much they make, and what units they 
use to make it; 2) a complete set of terse, concise descriptions 
(with flow charts where necessary) of every used and useful 
process in the industry; and 3) a complete dlirectory of the 
engineering and other service firms—where they are, what 
kind of services they provide, and whom to contact for details 

rhese are the jobs we set out to do, many long months ago. 
For results, see pp. 79-152. 

One final word. We'd be the happiest editors in the world 
if every one of you would take a few minutes and write us a 
letter telling who you found useful in this report and what 
you looked for but don’t find at all. This will be extremely 
helpful in producing better reports of this type in the future 


. 


ve4 


Managing Editor 
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QI built Coke Drums... | 
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ile AR of Twin Coking Units 
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Four CB&I built coke drums are the 
heart of two identical coking plants at 
Union Oil Company’s Santa Maria, 
Calif. refinery. The coke drums are 
each 18-ft. in diam. by 78-ft. in height 
and built of ASTM-A-204 plate lined 
with 7,-in. Type 405 stainless steel. 


The completed vessels were field X- 
rayed and stress relieved. Stress re- 
lieving was accomplished by creating 
furnaces of the structures and firing 
large portable oil burners into the ves- 
sels to bring them to desired heats. 


CB&I’s vast experience and com- 
plete facilities enable them to engineer, 
fabricate and erect steel plate struc- 
tures to the petroleum industry’s most 
exacting specifications. When planning 
structures of standard or unique de- 
sign, plan with CB&I. Write our near- 
est office for complete information. 





Chicago Bridge & Iron Company 
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Petroleum Processing 


WHAT’S HAPPENING 


. .. Today’s status of refining industry is covered in 
an extensive report in this issue (74 pages, begin- 
ning on p. 79). Important highlights of this study 
are: 

e@ Catalytic cracking still dominates the existing 
process capacity in today’s operating plants, with 
thermal cracking second, and catalytic reforming 
third. 

e@ In new construction, however, catalytic re- 
forming and hydrogen processing are both rapidly 
outstripping catalytic cracking. 

e@ There are 32 idle plants in the United States 
today, with an estimated shutdown capacity of 1 10,- 
000 b/d, and two in Canada of about 1,000 b/d 
capacity. 

e@ Besides these completely shutdown plants, 
there is approximately 225,000 b/d of temporarily 
idle capacity in the U.S. in existing refineries. 

e@ Eight U.S. plants, shutdown in recent years, 
are now being dismantled. 


In demand, stocks, trends 


1957 1956 % 
to Apr. 19 All Apr. Change 

Runs to stills 7.810 7.501 L 4.1 
Demand 

Gasoline 3.939 3.947 

Middle dist. 2.243 1.989 112.8 

Residual 1.661 1.644 1 1.0 
Stocks 

Gasoline 201.945 189.775 | 6.4 

Middle dist. 92.580 SO.898 114.4 

Residuals 36.943 32.582 |-13.4 


Figures are in million b d, API data 
For more details, turn to p. 275, this issue 


In refining 


. . - Atlantic Refining Co. will build a 2100 b/d 
alkylation unit at its Port Arthur, Texas, refinery. 
Completion is expected by spring, 1958. Product 
will be used in motor gasoline. 


. . - British American Oil Co. Ltd’s 20,000 bd 
refinery planned for Vancouver, British Columbia, 
Canada, will have cat cracking, cat reforming, and 
alkylation. Canadian Kellogg Co., Ltd., will build 
the refinery, scheduled for completion by late 1958 


.. « Cal-Mex Oil & Refining Co., with plans for a 
20,000 b/d refinery in the San Diego, Calif., area 
(PP, 4-57,p.9), is now free to work toward an ar- 
rangement with a major American oil company. 
Vereinigte Petroleum Werke has released its posi- 
tion with Cal-Mex. 


. - » Cit-Con Oil Corp. plans a $4-million expansion 
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at its Lake Charles, La., refinery. Paraffin wax pro- 
duction will be increased 25% and light oil produc- 
tion, 20%. Expansion will be in the plant’s cooling 
tower, MEK dewaxing, vacuum distillation and fur- 
fural units. 


..» Clark Oil & Refining Co. will have Procon, Inc. 
build a 12,500 b/d UOP-designed cat cracker at 
Clark’s Blue Island, Ill., refinery. Completion is 
scheduled for early 1958. 


. . - Continental Oil Co. will build a 3500 b/d cat 
reformer at its Wichita Falls, Texas, refinery as part 
of a $1.5-million modernization program to start 
this summer at the 9500 b/d plant. 


. « « Gulf Oil Corp. has bought a minority interest 
in Callery Chemical Co., which is building a $38- 
million plant at Muskogee, Okla., to make “Hical,” 
a high energy fuel (combination of boron, carbon 
and hydrogen) for the Navy. 


. . - Humble Oil & Refining Co. plans a new gas 
purification plant (using DEA and water scrubbing) 
to purify 2,770,000 cu ft/hr of refinery gas streams 
at its Baytown, Texas, refinery. Girdler Co. will 
design the plant under subcontract from M. W. 
Kellogg, which is doing other work there. 


. . - [Imperial Oil Ltd. has received final approval for 
its $17-million refinery expansion at Calgary, Al- 
berta, Canada (PP, 3-57,p.9). 


..- Irving Oil Co. Ltd. is considering a refinery in 
the Maritime Provinces of Canada. Possible sites 
are St. John, New Brunswick, and Halifax, Nova 
Scotia. 


... Salt Lake Refining Co.’s North Salt Lake, Utah, 
refinery has contracted for Fluor Corp., Ltd. to in- 
crease the crude still capacity by 3000 b/d, giving 
a total of 43,000 b/d. 


. . » Phillips Petroleum Co. has plans for two cat 
reformers. A 3700 b/d unit (by Procon, Inc., for 
spring 1958 completion) will be built at the Woods 
Cross, Utah, refinery. A 16,000 b/d unit (by Fluor 
Corp. Ltd. for spring 1958 completion) will be built 
at the Sweeny, Texas, refinery. 


. « « Shell Oil Co. will build a desulfurized-Plat- 
former at its Norco, La., refinery. The “multimil- 


lion” dollar unit is due onstream by the summer of 
1958. 


. .. Esso Research & Engineering Co. plans a large- 
scale technical computing center, using an IBM 704 
scientific computer to be delivered in December 
Initial location will be in Linden, N.J., but if Esso 











What's happening (continued) 


Research’s Florham Park, N.J., plans materialize 
(PP, 4-57, p. 9), the center would be moved there 
in about three years. 


. . » Other new construction projects, indicated by 
recent fast tax write-off approvals, are: 

e@ Phillips Petroleum Co., Kansas City, Kans., 
$6,525,000 for a 6200 b/d alkylation unit and cat 
cracker modification. 

e@ Socony Mobil Oil Co., Inc., Buffalo, N. Y., 
$2,890,000 for a 9000 b/d cat reformer. 

@ Delhi-Taylor Oil Corp., Corpus Christi, Texas, 
$685,000 for crude topping unit expansion. 

e@ Esso Standard Oil Co., Everett, Mass., $4,- 
775,000 for a 7200 b/d cat reformer. 


In gas liquids recovery 


. . » Tennessee Gas Transmission Co. plans a new 
gas liquids recovery plant near Lovington, Texas, 
to produce about 43,000 gal/d of natural gasoline, 
propane and butane. An absorption process will be 
used to process 10-million cu ft/day gas. Opera- 
tion is scheduled for early 1958. 


. . » Pan American Petroleum Corp.’s Stano gaso- 
line plant at Ulysses, Kans., has been renamed the 
Ulysses gasoline plant, effective April 1, 1957. 
Stano was a shortening of Stanolind, the name of 
the oil producing firm before it became Pan Ameri- 
can during Feb. 


. . « Sinclair Oil & Gas Co. is installing a desulfur- 
izer and dehydrator at its Gas Products Plant No. 
23 in the Hulldale field, 12 miles northeast of El- 
dorado in Schleicher County, Texas. 


In petrochemicals 


. .- Allied Chemical & Dye’s General Chemical Div. 
has contracted for Girdler Co. to design and build 
a sulfur recovery plant at Linden, N.J. The 60 t/d 
sulfur plant will use hydrogen sulfide from the Bay- 
way, N.J., refinery of Esso Standard Oil Co. Com- 
pletion is scheduled for late 1957. 


. » » Amoco Chemicals Corp. has given a contract 
to Blaw-Knox Co. to build a plant near Seymour, 
Ind., to manufacture a new smokeless starter cart- 
ridge for jet aircraft engines. Production is sched- 
uled to start late 1957. 


. .» Carbide and Carbon Chemicals Co. wil! double 
acrylonitrile production at its Institute, West Va., 
plant by the second quarter of 1958. 


. .. Ethyl Corp. has unveiled details of its new tetra- 
ethyl lead process. The key to the process is the use 
of organometallics permitting the formation of TEL 
from some surprisingly inactive lead compounds. 


. - « Dethi-Taylor Oil Corp. will start marketing 
benzene, toluene and xylene by mid-1957 from its 
Corpus Christi, Texas, refinery. 


. » » Dow Chemical Co. is building a second syn- 
thetic glycerine plant at its Texas Division, Free- 
port, Texas. To double present glycerine capacity 
at Freeport, the plant is scheduled for completion 
March 1958. 


..- Du Pont Co. of Canada, Ltd. will spend about 
$7.5-million to expand its nylon plants in Kingston 
and Maitland, Ontario, Kingston facilities will be 
converted from nylon tire cord to make staple fiber 
and yarn. 


..» Esso Research & Engineering Co. has acquired 
a license to produce butadiene, butenes, and other 
light olefins by the Houdry Process Corp. Dehydro- 
genation process. 


. . » Naugatuck Chemical Div., U.S. Rubber Co., is 
building a $7-million plant to make Kralastic plas- 
tics at Baton Rouge, La. Raw materials will be bu- 
tadiene, styrene and acrylonitrile. Walter Kidde 
Constructors, Inc. will do the design and engineer- 
ing, Louisiana Industrial Services of Baton Rouge 
will do the field construction, to be completed late 
this year. 


. »» Petroleum Chemicals, Inc.’s new ethylene plant 
at Lake Charles, La., has been designed, and will be 
built by Lummus Co. The new unit will expand 
Petroleum Chemicals’ ethylene production by 50% , 
to a total of 300-million Ib-yr. Completion is sched- 
uled for late 1957. 


.. + Shell Oil Co. of Canada Ltd, is building a $1- 
million epoxy-type resin plant alongside its Mon- 
treal East, Quebec, Canada, chemical plant. Con- 
struction of the Shell-designed plant will be by Re- 
finery Engineering Ltd. of Toronto. 


. .. Wyandotte Chemicals Corp. plans a new oxide 
products plant for Wyandotte, Mich. The $3-million 
plant will make “multi-million Ib/yr” of polyethers 
for use in polyurethanes, and nonionic surface- 
active agents, the Pluronics and Tetronics. Comple- 
tion is scheduled for late 1957. 


. .. B. F. Goodrich Chemical Co. will build a $5- 
million plant near Henry, IIl., to produce specialty 
organic chemicals, including antioxidants for use 
in the petroleum, rubber, plastics and other indus- 
tries. Production is scheduled to start early 1958. 
Blaw-Knox Co. is the general contractor. 


..+ Pwo sulfur-from-natural-gas plants will be built 
in the Calgary, Alberta, Canada, area when and if 
gas production there warrants. Jefferson Lake Sul- 
fur Co. would build the first plant (about 350 long 
t/d sulfur) at a gas field under development by Mo- 
bil Oil of Canada Ltd., on Calgary’s eastern limits. 
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FIBERGLASS PF (k~ .30) 


1.00” THICK 





PRODUCT ‘'D 
(k =.65) 
3.25” THICK 


FIBERGLAS* “© ae 


PRODUCT “'C"' (k=.49) 1.63” THICK  -“ 


and KAYLO® J ; > 2.12 ” : aft 


THICKNESSES 
REQUIRED FOR 
EQUAL HEAT LOSS- AMBIENT AIR 
k’’ FACTORS AT 200° F AT 80° F 
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. distributed by approved Fiberglas 
distributor-contractors... offer the most 
versatile family of plant insulations avail- 
able, in the widest range of shapes, sizes 
and thicknesses for every type of indus- 
trial application. With new pink Kaylo-20 
insulation serving the extra-high temper- 
ature ranges, you can now order—from 
one reliable supplier—complete insula- 
tion coverage from lowest sub-zero to 
1800°F.! See Sweet's Files, Chemical En- 
gineering Catalog or The Refinery Cata- 


fe [ ij 2 
@ a 

log. Or write: Owens-Corning Fiberglas 

Corporation, Dept. 185-E, Toledo 1, Ohio. * 


OWENS CORNING 


-FIBERGLAS 
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What's happening (continued) 


The second plant (300 long t/d sulfur) would be 
built by Shell Oil Co. of Canada Ltd. on its Okotoks 
gas field, about 15 miles south of Calgary. 


. «+ Fexas Gas Corp. plans to expand its refining 
and gas processing plant at Winnie, Texas, to pro- 
duce raw materials for the area’s chemical plants. 
Texas Gas is also considering new plants to make 
ethanol and extract pure cyclohexane. 


In foreign operations 


.. + Britain and Europe 


. - » Deutsche Shell A. G. plans to spend $63.1-mil- 
lion for a 14,000 b/d refinery in Godorf near 
Cologne. Construction will start this fall. 

. » « Esso A. G. will invest between $1 1.8-million 
and $14.3-million to expand its 40,000 b/d, Ham- 
burg, Germany, refinery during 1958-60 to give a 
total capacity of 53,000 b/d. 


. « « Petrofina’s West German and Italian refinery 
plans have been scaled down. The Duisburg plant, 
to be built by Purfina Mineraloelraffinerie AG, a 
wholly-owned subsidiary, will be for 20,000 b/d in- 
stead of 60,000 (PP, 4-57,p.12). The Rome refinery 
(50% Petrofina, 50% Ente Nazionale Idrocarburi), 
to be built by Raffineria Di Roma, will be for 30,- 
000 b/d instead of 60,000 b/d (PP, 3-57,p.12). 


. » » Shell Chemical Co. (UK) plans to spend $87- 
million to expand petrochemical production at its 
Partington, England, plant 4 or 5 times in the next 
5 years. Output will be doubled by 1958. 


. . « Gottlieb Duttweiler, head of the Migrol system 
of independent gasoline outlets in Lower Saxony, 
Germany, is negotiating to build a refinery at Em- 
den. 


..» The East 


.. » Turkey’s planned Istanbul refinery (PP, 2-57,- 
p.12) to be built by Socony Mobil, Caltex, Shell and 
British petroleum, is scheduled to go onstream in 
1960 at a site to be selected by mid-1957. Initial 
process units will include crude distillation and cat 
reforming. 


..» The South Australian government will ask sev- 
eral of the oil companies operating in Australia to 
consider building a refinery on the Lefevre Penin- 
sula. At present, there is no refinery there, and 
1958-59 demand is expected to exceed 20,000 b/d. 


. . » Nippon Steel Tube Co. has a tentative agree- 
ment with the Thailand government to build a 15,- 
000 b/d refinery near Bangkok. The refinery would 
be Thailand’s first. 


. . » Mitsubishi Chemical Industry Co. will have 
technical assistance from Chemstrand Corp. for 
building a plant at Fukuoka to make Acrilan. The 
$5-million plant will make 500 t/mo of HCN and 
600 t/mo of acrylonitrile. Completion is scheduled 
by Sept. 1958. 


. » + Imperial Chemical Industries will build a $4.2- 
million polyethylene plant at Sydney, Australia, 
aimed at saving Australia $2.8-million/yr in im- 
ports. 


. . » Befu Chemical Co., Ltd. will have Chemical 
Construction Corp. design a 100 t/d ammonia plant 
(ultimate capacity) for the southern end of Honshu 
Island. The Texaco partial oxidation process for 
oil will be used for gas generation. 


. . » The Stanvac refinery at Bombay, India, plans 
to increase output over 1956's 28,000 b/d, and 
will start “certain manufactures,” believed to be fer- 
tilizers from refinery byproducts. 


... Latin America 


.. » The Venezuelan government plans to build a 
“commercial sized” refinery as part of its National 
Petrochemical Industry at Moron, on the Caribbean 
coast. Construction is due to start late next year. 


In transition 


. » « Republic Oil Refining Co. has been merged 
with its parent company, Plymouth Oil Co., but will 
continue operations as a refining and marketing 
division of Plymouth. 


In markets and prices 


. .. The backspin of the Suez crisis is still being felt 
as the refining industry goes into summer. Broadly, 
it means that the price position looks stronger in 
seaboard areas than at inland locations. But normal, 
seasonal declines in heating oils probably will come 
to the East by the time this page is set in type. 

Refiners in the best position are those along the 
Gulf Coast, for many of them have heating oil sales 
on their books well into the “off” summer season. 

Toughest spot continues to be the upper Midwest. 
Gasoline prices don’t look strong there. And heating 
oil offerings at 9.25¢, f.o.b. Wood River, continue 
to plague the Chicago transport market. 

Refiners have probably been a little slow to cut 
back on output as the Suez demand wanes. The 
result has been increased pressure to find outlets, 
particularly “controlled” outlets, such as branded 
retail stations, contract barge customers, and the 
like. 

But with all the pressure to move oil, the feeling 
is that crude prices will hold. Discounts may be rife 
in many areas, but—it is thought—not heavy 
enough to break the structure. 
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385 Madison Avenue 


ENGINEERS AND CONSTRUCTORS FOR INDUSTRY 


New York 17, N. Y. 





NEW AMOCO DELAYED COKER 
EXCEEDS EXPECTATIONS... RUNNING 
MOST DIFFICULT CHARGE STOCK 





Lummus designs, engineers and constructs unique 
4-coke-drum, 600 ton-per-day unit. Designed for 
vacuum bottoms containing 25% Conradson Carbon. 


A Delayed Coking Unit which handles the heavi- 
est feed ever charged is now in operation at the 
new Yorktown, Virginia refinery of The American 
Oil Company. 
The unit has 
the initial firing on January 30, 
ll guarantees of capacity of 
product specifications, 


1957, surpassing 
charge stock and 
and has been formally ac- 
cepted before completion of this run. 

The fractionating tower produces light and 
heavy gasoline and light and heavy gas oils meet- 
ing all rigid Amoco specifications for the produc- 
tion of high 
produced meets client’s specifications for pulver- 
in boilers. 


octane unleaded gasoline. 


Zing for use 


dM Bi gain 
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Evaluation of charge stock in Lummus labora- 
tories and pilot plants supplied the information 
for special design features that were incorporated 
into the heater—the heart of the process—and 
other critical equipment, to handle the heaviest 
charge stock on record. The unit was designed 
for a charge mixture of vacuum reduced crude 
with 25° Conradson Carbon, an API gravity of 
6.1 , and an SFS viscosity of 6,000 at 210 F. It 
was also designed to process a variety of stocks at 
different recycle ratios to meet required flexibility. 

The new unit, plant work at 
Lummus laboratories, was designed, engineered 
and built by The Lummus Company, and was com- 
pleted 101. months after the piles were driven. 

Lummus has designed much of America’s cok- 
ing capacity — 10 units combined capacity of 
over 120,000 barrels per day. 

Lummus engineers will be glad to 
how your next project can be designed to produce 
a maximum return capital investment. 

THE LUMMUS COMPANY, 385 Madison Ave., 
New York 17, N.Y. Engineering and Sales Offices 
and Subsidiaries: New York, Houston, Montreal, 
London, Paris, The Hague, Bombay. Sales Offices: 
Chicago, Caracas. Heat Exchanger Plant: Hones- 
dale, P: Newark, N. J. 
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coker at Amoco's new Yorktown 
Four coke 
Refinery will help supply unleaded 


This delayed Va. refinery handles the 
heaviest charge on record 
gent t 


ar 18-st 


drums measure 17'6' x 75 tan 
tangent Amoco-Gas 


ate market 


data on advertised products see page 280) 13 





It Took a Bold 


New Design Concept 


to House 


AMERICA’S FIRST 


ATOMIC ELECTRIC 


POWER PLANT 


How do you house an atomic elec- 
tric power plant? Dig a hole five 
stories down. Erect a giant ten- 
story welded steel ‘“‘containment 
Seal it off air-tight, and 
you have one of the largest pres- 
sure vessels man has ever been 
called on to build. 

That’s the story, over-simpli- 
fied, of the unique housing re- 
quired for America’s first nuclear- 
powered electric plant, the 
Experimental Boiling Water 
Reactor, at Argonne National 
Laboratory, Lemont, Illinois. 

In our practical, efficient world 
of engineering, there is a sound 
structural reason for the unusual 
dome-shaped building, now rec- 
ognized by everyone as the sym- 
bol of atomic-power-for-peace. 


vessel.” 


Radioactive steam and gases 
must be contained within the sys- 
tem. The precautions necessary 
demanded an air-tight building, 
80 feet in diameter by 119 feet 
high. 

This giant welded steel struc- 
ture, designed to withstand a pres- 
sure of 15 pounds per square inch 
above gage pressure, was made 
concave throughout, with a semi- 
ellipsoid bottom and a _ hemi- 
spheric top. 

Upon completion, the half-mil- 
lion cubic foot shell was tested for 
air-tightness. Never before had so 
large a welded structure required 
such thorough testing against air 
loss. 

Graver’s skills, backed by a cen- 
tury of experience, were called 


Building for the Future on 100 Years of Craftsmanship in Steels and Alloys 
GRAVER TANK & MFG. (0. INC. 


@ NEW YORK e 
DETROIT e CHICAGO ° 
LOS ANGELES . 


EAST CHICAGO, INDIANA 
PITTSBURGH ° 
HOUSTON ” 


PHILADELPHIA @ EDGE MOOR, DELAWARE 
TULSA e SAND SPRINGS, OKLAHOMA 
FONTANA, CALIFORNIA . SAN FRANCISCO 


‘ 
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upon to fabricate, erect and test 
this unique steel structure. 

Graver’s research department 
devised the special air-tightness 
testing procedures. Graver fabri- 
cated all sealing devices—the ac- 
cess air-locks, bulkheads and 
doors, and the two water-demin- 
eralizing systems. It also furnished 
the saucer-shaped 15,000 gallon 
water tank suspended under the 
dome. 

This application of Graver’s 
skills in the fabrication and erec- 
tion of America’s first atomic 
power plant is indicative of 
Graver’s readiness to help you 
fulfill your plans for the future, 
no matter how unusual or exact- 
ing the requirements. 
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The frigid digit is coming— 
cold computers to do hot jobs 


“OU MAY not recognize tomorrow’s computers. 
Scientists are changing its size, shape, and now 
perhaps, its temperature. It looks as though recent 
low temperature research will pay off in more effi- 
cient computers. 

In 1911, scientists experimenting with extremely 
low temperatures—down 
to within 6° or closer to 
absolute zero—discov- 
ered that some metals 
have little or no electrical 
resistance at these tem- 
peratures. The metals af- 
fected were called super- 
conductors. But beyond 
the peculiarity of this phe- 
nomenon, there seemed 
to be little practical use 
for this strange behavior 
of mercury, tin, lead, aluminum and other metals. 

However, research work by Dudley A. Buck at 
MIT and development work by Arthur D. Little, 
Inc., promise to put this phenomenon to a very 
practical use. Specifically: to reduce drastically the 
size of complex computers. How? By replacing vac- 
uum tubes and even transistors with a small coil of 
wire wrapped around a small strand of wire—so 
small that 100 of the devices wiil fit into a thimble. 

Labeled cryotron, from the Greek word kyros 
(meaning “freezing cold”), these electrical switches 
will cut “off” and “on” the switching currents used 
in many data processing machines. Below a certain 
temperature near absolute zero, the straight wire 
component of the cryotron conducts a current with 
no resistance. When another current is pushed 
through the control winding, this property of super- 
conductivity is destroyed and resistance returns to 
the piece of straight wire. 

Thus, current in the control wire can completely 
cut off current in the straight wire, permitting it to 
function as a minute electrical switch. By connecting 
up to 25,000 cryotrons in various circuits, a tiny 
computer can be built—so small that all the 
switching elements will occupy only 1 cu ft. 

Several problems must still be solved before the 
minute computer is a reality. For instance, the need 
to maintain low temperatures with liquified helium 
(at a boiling point of —268.9°C) requires special 
refrigeration equipment. Ten years ago this low 
temperature would have been an impossible oper- 
ating condition. But today this temperature is rela- 
tively easy to achieve. Although the refrigeration 
equipment will occupy some of the space saved by 
the cryotrons, the power required to operate the 
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Petroleum Processing 


TOMORROW 


total computer unit promises to be drastically re- 
duced. 

Another problem is the slow speed of the -present 
cryotron switch, faster than relays but far slower 
than vacuum tubes. Some feel it is too slow for criti- 
cal computer work, but by using other types of 
alloys it is felt this problem can be licked. Alloys 
of vanadium-palladium can alter the resistance 
of the straight wire (and thereby its sensitivity) and 
decrease the inductance of the coil. Both of these 
steps will improve the operating speed. 

But whatever steps are taken to solve these minor 
problems, it looks like a short time until basic re- 
search makes the frigid digit a reality. W.A.B 


"Miss Jones, take a TV message” 


i be EVISION tomorrow promises to help out in 
office work as well as in strictly industrial tasks, 
if the work being done at Stanford Research Insti- 
tute is any indication. 

Development work for the A. B. Dick Co. at SRI 
has already produced a prototype TV network for 
transmission and reproduction of office paperwork 
or line drawings—and perhaps even for photo- 
graphs. The system can duplicate 17,000 typewrit 
ten characters per sec— 
the equivalent of three 
typewritten pages /sec— 
from original text. 

The system is an in- 
genious use of electron- 
ics, both for duplication 
and transmission. This is 
how it works. A spot of 
light, only 0.006 in. in 
diameter, scans the origi- 
nal document. Flashing 
across the page at a rate 
of 1 in. per 30 microseconds, the spot of light makes 
1700 horizontal sweeps in 13 sec. 

The light reflected from the document is received 
by phototubes. As the scanning spot sweeps across 
white pages, the electron flow is high. When it ts 
reflected from black portions of printing—which 
absorbs the light—the electron flow is low 

This signal is then transmitted to receivers 
through coaxial cable, or broadcast as a TV signal, 
and received and amplified at distant locations 
When the transmitted beam strikes a dark spot, a 
small electric charge is deposited at the receiver on 
special copy paper. After 1700 successive scannings 
of this kind, enough electric charges are deposited 
on the copy paper for electrical reproduction 

This is done by pulling the copy paper past a 
faceplate where it is mechanically dusted with black 





























Tomorrow (continued) 


powder that clings to the charges on the paper. The 
powder is then heated and pressed into the paper 
for a permanent record. 

At present, the device prints from a 35-mm film 
onto a continuous %%4 -in. tape. But future equipment 
will permit duplication directly on sheets of 81/2 -by- 
11 in. paper. When this is perfected, it will then be 
possible to have Miss Jones “get that message on 
the TV immediately to all plants.” —W.A.B 


Tomorrow's moneymakers— 
reformer-made solvents 












ype PETROLEUM processing industry will 
soon find itself with a fast-growing demand for 
its sizeable production of reformer-made solvents 
particularly xylenes—as raw materials for chemi- 
cals. When this happens—and indications are that 
it is just around the cor- 
ner—refiners will have 
£2 | TT the happy choice of 
——(C—_-&==— __— choosing between using 
13 yt ~ these aromatics in motor 
ITREPORWER]| —" fuels or diverting them 
i i — D) into the more profitable 
@ 4 ¥ pe petrochemical market. 
% The big reason for all 
na iG the interest in xylenes is 
hee this: 
-the estimated pro- 
duction of 96.1 million 
gal/ yr of mixed xylenes will bring about $31.7 mil- 
lion at present modest prices, mostly as an octane 
booster in motor fuel or as a solvent. 
—if separated into its isomers, the xylene would 
be worth about $79 million, at present prices. 

—if made into its respective phthalic acids, this 
xylene production would blossom into products 
worth $197 million. 

In short, the refiner can upgrade a 3-4¢ product 
to one worth 12-13¢, or—by one more step—to one 
worth 25¢ per Ib. 


[he prospect of these sizeable bonuses is stimu- 
lating interest in the possibilities of reformer aro- 
matics and in the uses and processing of the phthalic 
acids from xylene. At least four companies—Du 
Pont, Hercules, Oronite, and Standard Oil (Calif.) 
are producing acids from xylene isomers in com- 
mercial plants. Polyester fibers (Dacron) and film 
(Mylar) are notable successes in the xylene family 
tree. In addition, Cosden Petroleum recently an- 
nounced the successful separation of ethylbenzene 
from a mixed xylene stream—effluent from its re- 
former—as a charge stock for its new styrene plant. 

But signs indicate that there is more in store for 
the xylenes. Extensive research is aimed at finding 
new uses for the acids, and developing markets in 
proportion to the expected yield of the isomers and 
acids from the mixed stream. Some of the possibili- 
ties: 

-polyamides based on hexamethylenediamine 
and isophthalic acid. 

films and fibers based on adipic acid and 
m-xylylenediamine. 

—films and fibers based on blends of isophthalic 
and terephthalic. 

polyesters that employ terephthalic acid rather 
than dimethyl terephthalate. 

Research ts also trying to overcome the technical 
difficulties of converting the xylenes into useful in- 
termediates. One process, developed by Scientific 
Design, supposedly accomplishes the oxidation of 
all three isomeric xylenes to their respective 
phthalic acids without prior separation. Standard 
Oil (Indiana) plans a commercial plant based on 
this process. 

Because every catalytic reformer turns out xy- 
lenes in amounts varying with the charge stock and 
process, the total production is tremendous. One 
conservative estimate is that over a billion Ib/yr is 
produced, and only a fraction of that is separated 
from the heavier aromatics, so it appears that the 
plant with reformers has a good investment for 
many years to come. If the scramble for xylenes de- 
velops as expected, we may see another offspring of 
reforming as spectacular as that of hydrogen treat- 
ing —R.E.C. 


Management tomorrow may look further afield than it does now for its replace- 
ments. Two University of California psychologists have concluded that top 
level men have talents different from those of middle management men, the 
usual source of replacements for top positions. Top level men are character- 
ized as active, self reliant, candid, and willing to take risks. Middle men have 


less confidence, often picture themselves as stable and dependable 


A.C. 


. 
Gas turbines tomorrow could have an adverse effect on markets for refinery 
products now that new designs permit use of very low quality fuels (90 


Btu/cu ft). U. 


S. Steel has ordered a gas turbine to operate on blast fur- 


nace gases to drive a heavy duty compressor. Key to the breakthrough 


was handling about 10 times as much gas as usual in the combustor. 


16 


A.C. 
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and here’s why... 









Why Oronite is the preferred source for 
LUBE OIL ADDITIVES 


Custom formulations 
Special-performance additives 
Complete-performance additives 


Engine testing facilities 
World-wide distribution 
Technical service 
Continuous additive research 
Retail oil marketing background 
Reliable raw material source 
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Custom formulations 


| 

Oronite’s rapid growth as a major additive supplir } 

to marketers of branded motor oils and to con | 
pounders of commercial and military oils 
result of a willingness to formulate to customer: 
exact needs and specifications. Because of advance 
research techniques and modern manufacturing | 
cilities, custom-compounding has been accomplisti 
at progressively lower treating costs. Today. Oro 
is supplying over a hundred different additive co 


pounds——having recorded engine tests on hundre 


Special-performance additives 


Many major oil marketers. requiring added emy) 
sis on single performance characteristics in the 
finished products, specify Oronite’s single perfo 
ance additives. It you want added detergent disp 
ant or extreme pressure wear properties, greatet! 
sistance to corrosive wear. or spec ial low temper! { 
performance—Oronite can provide you any of th 
single performance additives. Whatever your ne¢ 
you will find Oronite willing and capable of an=w: 


ing your requirements. 








Complete-performance additives 


' * ] 
a mers who require complete-pertormane 


,e torm ilation. Oronite additives 







ithe necessary perlormance characteristics | 
etergent-¢ a al | re ( ‘ 

| a prote 
| ! . | ’ ) wall 

( el ire weal ind engine cleaniine 


nperature operation. Vost idd tive 
ome ol these qu ilities | ul (dro 


onents are balanced to give opt 





lel all tvpes of operation, 


\ 
\\ | itever the tvpe ol service required 
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Engine testing facilities 


() e TT) ‘ inusual emphasis on. te 





World-wide distribution 
and technical service 
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Oronite Chemical Company ee 


200 Bush Street, Dept. L 


San Francisco 20, California 


| would like to hear your complete Lube Oil Additive story. 


Please have an Oronite representative call on me 
Name 
Firm Position 


City State 


Continuous additive research 


The research and testing facilities behind Or: 
additives are the most advanced in the nation. \ M 
vears-ahead additive products being constantly 
veloped and tested, you can be assured that if yo : 
business with Oronite you will be first to have 


newest and best in lube oil additives. 


Retail oil marketing background 


Having close contact plus a long-standing back 
ground of experience with customers in oil marks 
ing. Oronite has a first-hand knowledge of the pr 
lems and opportunities of the oil marketer. 1 
continuing association enables Oronite to m 
recommendations with sales and promotional 
vantages—-has helped many marketers gain bet 
~ales positions with superior compounded motor o 
Possibly we can show you ways to increase your sal: 


and profits from finished oils. Why not talk it ov 


Reliable raw material source 


Oronite, with its closely afhliated companies in | 
petroleum industry, is assured of quality raw matt 
rials and continuous supply. A leading manufactu 
of petrochemicals. Oronite has the experience 
facilities in oils and chemicals to consistently 
duce the finest additive products—assuring you 


pendability, maximum performance and fair price: 


Executive Offices 


200 Bush Street, San Fran 0 20, California 
Sales Offices 
30 Rockefeller Plaza, New York 20, New York 
Delaware le Nilmington, D ware 
20 North Wacke Chicago 6, | 
Carew Tow ( nnati 2, Ohic 
Mercantile S R Dallas 1, Texas 
714 West Oly QB Los Angeles 15, Calif 
450 Miss Fra 5 Ce 


European Office 
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More on crude oil index 


The Editor: Mr. Rothbard’s 
Crude Oil Quality Index” (Jan, p. 68) 
pears to propose a method for the 

sation of crudes, whereas the API 
a pricing procedure. 
In my opinion, a general method can- 
devised for evaluation of 
rudes. Neither can the API basis be 
nything more than a general pricing 
providing the potential 
ivers evaluate the crudes they pur- 
hase on a realistic basis which applies 
o their own specific situation. 
value of 
epends upon 


ivitv basis 1s 


ol be 


procedure, 


refiner 


1) processing route or 


The a crude to a 
finery facilities, and 2) product dis- 
bution volume, price, and 

ther 


sales 
factors 
route is frequently 


changed by installation of new units, 


Processing 


remodeling of old facilities, or even 
»y redefining existing capacity through 
For example, a 
may be 


yperating experience 
eh sulfur 


crude worthless 


refinery with a 
oute. Installation of a 


set processing 
Hydrofining 
lit may effect a complete change in 
i value of the high sulfur crude. 


Yet this crude carries a price tag, 
obably on the API basis, with an 
djustment for sulfur content. There 


eX imples of crudes priced so high 
wove the refinery that 
Even the in- 
tankage may affect 
processing route because it will 
the unused 
ocessing capacity during some pert- 


the 


value to any 
20 unprocessed 
illation of new 


rmit use of otherwise 


KIS ol Veal 

Product sales distribution is a factor 
the 
refiner. In 


aicte rmining 


value of a crude to 
an area where residual 
uel is a distress product, tor example, 
the light normally have a 
vher relative than the 
Price wars on clean products 


ind high prices for industrial fuels re 


crudes 


value heavy 


crudes 


sult in the heavy crudes having a 
high demand for jet fuel—and more 
cently for road asphalts—must be 
onsidered in evaluating crudes. And 
ich refiner must evaluate his own 


tuation. Product sales distribution is 


n ever factor In any 


ry Operation that requires constant 


changing re- 


to crude values 


Values of 


CVISIONS 
crudes alwavs be 


Vary- 


because of 


must 


ompared on a delivered basis 


transportation Costs 


Hstance 


and methods of delivery will. 
should, affect the field price for the 
rudes. Where transportation costs on 


two or more different crudes are equal, 


nd API prices may be the deter- 
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mining factor in choice of a single 
crude. 

The may 
priced himself out of business without 
realizing that the API pricing method 
is erroneous. Similarly, the new “Qual 
ity Index” 
result 


Evaluating 


producer actually have 


method may have the same 
the prope 
crude oils is a highly complex prob- 
lem. This is particularly true when 
all the factors mentioned above change 


pricing of 


and when a change in one factor 
effects a change in another 
One refinery competitor can effect 


a change in the whole situation of 
other example, a re 
sidual fuel surplus in California was 
changed by the installation of several 
coking and cracking 
new 


refineries. For 


units. Even a 


crude discovery in one area can 
result in a drastic change in the values 
of other crudes 

It appears that the solution to crude 
pricing should be 


refinery, 


accomplished by 
employing qualified 
technical personnel to obtain proper 


each 


evaluation of available crudes; then let 


the law of supply and demand be 
the control 
There ts doubtful value in_ the 


pricing of crudes by the producer on 
a set formula regardless of the factors 
the refiner faces: location, processing 
route, and product distribution. It also 
appears doubtful that an “evaluation 
formula or procedure” can be devised 
which will cover all refinery situations 


adequately 


Milton I Danitschek 
Utah Oil Refining Co 
Salt Lake City. Utah 


Author Rothbard replies: 
Calling the API 


“pricing process” is 


method a 
interesting be 


gravity 
cause it precludes 
in this letter 
consumption, 
breakdown 
refinery equipment 

The API method 
single number based on volume con 
tent of the 
crude oil, simplifying buying and sell 
ing Mr. Danitschek em 
phasizes this point in his sixth para 


factors discussed 
production, distribution 
crude 


and detailed 


for suitability in’ specific 


gravity offers a 


the gasoline fraction in 


transactions 
graph where he states that when trans 
portation costs 
equal the API prices 
termining factor in choice 
The weakness in the API 
method lies in the fact that 1) 


crudes are 


be the de 


on several 


may 


Oravity 
if does 
not consider the volume content of the 


other 


fractions in the crude 


and 2) 


there is no relationship 


satisfactory 


(To obtain more lata on 








[ FULL-FLOW 


—_— 


| VALVES 


| NON-LUBRICATED 


POSITIVE 


| STOP 





advertise 


d 


FOR 

GASES 

@ Steam @ Air 

@e Ammonia @ CO, 

@ Gasoline @ Propane 
FOR 

LIQUIDS 

@ Styrene e@ Butadiene 


@ Lube Oils 
@ Ammonia e Jet Fuels 


You can select Okadee Valves 
for flow by pipe size —and get 
full-flow and positive shut-off 
with virtually any liquids and 
gases 


@ Gasoline 


Quick-opening, metal-to-metal 
disc valves and seats require no 
lubrication—virtually no main- 
tenance for hundreds of thou- 
sands of operations Real 
valve performance and service. 


FACTS AND FIGURES 
..on Okadee Valves will be 
sent promptly on request. 
Sizes '4" to 8"; A.S.A. 
dimensions; screwed or 
flanged. Valve seats 
and discs Stellite , 
or stainless steel; 
your choice of 
operators. 


@ Write for Bulletin CP6 






COMPANY 
332 SOUTH MICHIGAN AVENUE 
CHICAGO 4, ILLINOIS 
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WILL ACHIEVE 


lower 
maintenance 


AND 


operating costs 


AT THEIR 
REFINERIES 


with the 


Alumicoat 


eelOvansyel 
aluminum 
process 


The Alumicoat Molten Aluminum 
Process will substantially reduce 
down time and expense for repairs and 
replacements by preventing high 
temperature hydrogen-sulfide corrosion 
and scaling in hydro-desulfurizing 
equipment. 

In addition, costs will be reduced further 
by the use of low cost, low alloy steels 
which, when “ALU MICOATED”, obtain 
the necessary resistance to high 
temperature hydrogen-sulfide corrosion 


coupon today for full detai 


< 


Arthur Tickle Engineering Works, Inc. Dept. 14 : 
21 Delevan Street 
Brooklyn 31, New York 
Please send ALUMICOAT brochure and complete 
information on the ALUMICOAT PROCESS. 
Name__ ; ae —— 
Address Ee 
City ee eS 
(To obtain more data on advertised products see page 280) 


Letters (continued) 


between the API gravity of the crude 
oil and its gasoline content. This sec- 
ond point can be checked by tabu 
lating crudes shown in Table 3 of my 
January article in order of descending 
API gravity—say from 50.1 down to 
31.3—and showing in the same tabu- 
lation the corresponding gasoline con- 
tents of each crude. I did this with 
18 crudes from Oklahoma and found 
only four showed a good API gravity- 
gasoline content relationship. The 
other 14 showed little or no cor- 
relation. 

The Quality Index method includes 
yields from five fractions of crude 
obtainable by a simple distillation 
method or by commercial units. It 
also includes significant test factors 
for each fraction. As a result, it fur- 
nishes a relatively clear picture of 
crude oil composition, forecasting 
quality characteristics of the ultimate 
products obtainable from the five frac- 
tions in actual refining operations. 

Accordingly, the Quality Index 
method appears to be a_ practical 
means for pricing crude oil and for 
simplifying market transactions. 


Wants reprints 


To The Editor: . would you kindly 
have 200 reprints prepared and sent 
to us at your earliest convenience 
May I take this opportunity to com- 
mend you for the fine article (“New 
Mexico’s First Cat Reformer—How 
It Works on a Mixed Feed,” January. 
pp. 64-65). We are especially pleased 
to have ourselves represented in your 
nationally circulated magazine. 
Walter Famariss, Jr 

President 

Famariss Oil and Refining Co 

Hobbs, New Mexico 


Likes personal help 


To The Editor: Self-development is 
of vital interest. We want the kind of 
articles your project will give us. 

“How to Give a Technical Talk, 
by William Cullen Bryant, II, is par- 
ticularly helpful (Feb., 1957, pp. 84- 
86). We'd like to get a reprint and 
would appreciate your sending us one 
or telling us where to get it. 

Martin Lantau 

Mer., Engrg. & Maint. 

Celanese Corp. of America 

Bishop, Texas 


@ Glad you liked it. Extra copy on 
way. Comments like these will make 
us eat our words yet (Feb., 1957, p 
7), and we like it. 
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The Bethalume process produces an unusually uniform coating, ensuring clean threads for good fit 


Bethalume Coating Gives Fasteners 
Better Resistance to Corrosion 


Fasteners used 
pheres have 
life, 


in corrosive atmos- 
a much longer service 
and require little or no mainte- 
nance, when protected by Bethle- 
hem’s Bethalume coating —a hot-dip 
coating of pure aluminum. 

The Bethalume coating is effec- 
in enabling fastener items to 
vithstand the effects of 
itmospheres because it 
ermanence of 


tive 


corrosive 
adds the 
aluminum to the 


BETHLEHEM ST 


, COMPANY, 


fs are soid 04 


strength of steel. The coating is 
tightly bonded to the base steel, and 
is uniform over the entire surface of 
the fastener. The coated threads are 
clean and smooth-fitting. 

Why not look into the advan- 
tages of the Bethalume coating for 
your fasteners applications? A tele- 
phone call to the nearest Bethlehem 
sales office will bring one of our rep- 
resentatives to your desk promptly. 


sTHLEHEM, PA. 


Steel ¢ 


Bethlehem St 


BETHLEHEM STEEL 


. "alu UMINUM 


Fede: 


: D tig -% 
ess a “as steele ‘< 
toe eS 1 o. , 
Pane 5 «fi wiga,” vt > 


Photomicrograph of Bethalume coating. Pi 
num is bonded to base steel by iron-alur 
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antioxidants 


Dav-Ad 


| Davison's antioxidants . . 
101... Dav-Ad 102! 

Davison, long the leading catalyst supplier, offers 
these antioxidants to the refining industry Dav-Ad 
101 and Dav-Ad 102 

These antioxidants offer more advantages than other 
types for use in motor gasoline and aviation gasoline, as 
well as turbine oils, transformer oils, lubricating oils, 
jet fuels, synthetic lubricants, various plastics, rubber, 
industrial fats and oils, asphalt tile and waxes 

Davison maintains a staff of technical personnel 
complete with laboratory facilities available for consul 
tation and assistance on inhibitor or treating problems 


Write for specifications, samples and prices 


(To obtain more 


Dav-Ad 101 available in 100 pound fiber drums 
Dav-Ad 102 available in 55 gallon steel drums con- 
taining 400 pounds net or in tank car lots. Stocks are 
located at Baltimore, Md., Lake Charles, La. and Cin- 
cinnati, Ohio for your convenience 


* 


Progress Ls | Chemistry 


DAVISON CHEMICAL COMPANY 


Division of W. R. Grace & Co. CS 
Baltimore 3, Maryland a 
SALES OFFICES: Chicago, Ilil.; Houston, Tex.; New York, N. Y.; 


Baltimore, Md.; San Francisco, Calif.; Tulsa, Okla. 
In Canada: Davison Chemical Company Ltd., Toronto. 


> , 
data on advertised products see page 280) 7) 
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One Furfural Unit Refines All 3 — 
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Write for our Bulletin 203-A 
"Physical Data on QO Furfura 


The 
Quaker Oats 339H The Merchandise Mart 
(mpany Chicago 54, Illinois 
ROOM 539H, 120 Wall St 
New York 5, N. Y. 


— 

= 
$ 
oe 


+39H, Main P.O. Box 43 
Portland 8, Oregon 





“ 
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Pine 


“LUBE OIL | 
*GAS OIL 
‘CYCLE STOCK > 


Furfural has gained widespread recognition 
as a selective solvent in processing lube oil, 
and now is used to treat both virgin gas oil 
and cat cracker cycle oil. One of the out- 
standing features is that a furfural unit can 
be used alternately for refining lube, gas oil 
and cycle stock. Three companies are al- 
ready using their furfural units for treating | 
both lube oil and cycle stock; forty-two other 
users of furfural in the petroleum industry 


can do the same. 


In refining middle distillates, furfural treat- 
ment improves product quality and increases 
cracker through-put. Furfural removes un- 
stable materials that form coke, reduces sul- 
fur content, and separates heavy metal com- 


plexes. 


The same combination of basic properties 
and attractive economics which have made 
QO furfural so successful in refining lube oil 
applies with equal force to these newer ap- 
plications. QO furfural offers sharp selectiv- 
ity, ease of recovery, low cost, ready avail- 


ability and freedom from excessive toxicity. 


In the United Kingdom: 

Imperial Chemical Industries, Ltd., Billingham, England 

In Europe: 

Quaker Oats-Graanproducten N. V., Rotterdam, The Netherlands; 
Quaker Oats (France) S. A., 3, Rue Pillet-Will, Paris IX, France; 
A/S “Ota”, Copenhagen, S. Denmark 

in Australia: 

Swift & Company, Pty., Ltd., Sydney 

In Japan: 

F. Kanematsu & Company, Ltd., Tokyo 
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New achievement by Annin in 
high pressure control and precise 
valve response for Research — 
Development —Process applications 


Annin’s new Model 9460, designed for working pressures 

to 6,000 psi, provides research, pilot plant and process 

control engineers with an extremely responsive small flow 

control valve suitable for low capacity systems. The 

operator will fully stroke in either direction in 0.75 seconds 

vr less. New design features include: ar integral 

positioner, open-on-air-failure or close-on-air-failure 

action; 2) Annin’s 600 Series Domotor operator; 
differential area piston, eliminating need for loading 

regulator; €) universal stuffing box for —400°F to 

750°F; © offset globe or angle body design; © valve plug 

stem and seat ring common to both globe and angle 

bodies. For reliable fluid control and flexibility 

of application Annin offers the best source 

for solving any small flow control problem. 


y¥¢ K ASKING 
Complete information and specifications 
re contained in Bulletin No. 9400. 


Write for your copy today. 
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Split second action 
-.»small flow control 


At 6,000 psi 

















Model 9461 angle body 


Angle bodies are available 
with body sections rotatable 
in 90°increments for piping 
convenience. 





THE ANNIN COMPANY 
DIVISION OF THE ANNIN CORPORATION 
6570 Telegraph Road, Los Angeles 22, California 


VALVES 
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DATE ON DESIGN CAPACITY 
STREAM LOCATION Total Throughput, BPD 
1951 Edmonton, Alberta 3,500 
1951 Ponca City, Okla. 10,939 
1952 Sarnia, Ontario 14,027 
1953 Gelsenkirchen, Germany* 5,000 
1953 Toledo, Ohio 17,705 
1954 Smiths Bluff, Texas 26,625 
1954 Clarkson, Ontario 17,415 
1954 Philadelphia, Pa. 45,000 
1955 Amarillo, Texas 9,706 
1955 Kwinana, Australia 12,500 
[ : 1955 St. Boniface, Manitoba 8,374 
ey 1955 Enid, Okla. 13,500 
f 1956 Delaware City, Del.* 101,800 
: : 1956 Yorktown, Va. 30,618 
1956 Puerto La Cruz, Venezuela 14,290 
; Future Mataripe, Brazil 20,493 
® Trademark of The M. W. Kellogg Company *Process and Engineering only 
28 (To obtain more data on advertised products see page 280) PETROLEUM PROCESSING, May, 1957 








Orthoflow | 


ORTHOFLOW FLUID CATALYTIC CRACKING UNITS 
BY THE M. W. KELLOGG COMPANY 
































on the go 


Low initial investment, low direct operating expense, and low 
maintenance costs have brought world-wide recognition in a few short 
years to the Orthoflow Fluid Catalytic Cracking Unit—a development 
of Kellogg’s many years’ experience in engineering and erecting fluid 
cat crackers of other types. 

For refiners contemplating expansion with the earliest possible 
on-stream date, Kellogg engineers will be glad to interpret the 
economics and efficiency of the Orthoflow vertical design in terms of 
individual refinery conditions and requirements. 
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FRACTIONATOR 


“at . REGENERATOR | 
Bi Be 
+ GASOLINE 


1 REFLUX 








-—— FROM ABSORBER 
| ~~ iaaaalieaall } STRIPPER 
t 4 


4 
4 





z — LT. CYCLE OIL 


RECYCLE 


& | in x MODEL B ORTHOFLOW 
STEAM ne 
: a ——_i-___—-@ GAS Olt FLED 


a 
| |y/(a) | REACTOR 


H | nl SLURRY 7 
nal — 

















Refinery Process Division 
The M.W. Kellogg Company 
711 Third Avenue, New York 17, N.Y. 


A SUBSIDIARY OF PULLMAN INCORPORATED 





The Canadian Kellogg Company Lid., Toronto - Kellogg International Corp., London+ Kellogg Pan Amertcan Corp., Neu 
York + Soctete Kellogg, Parts « Companhia Kellogg Brastictra, Rio de Janetro + Companta Kellogg de Venezuela, Caracas 
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THIS REFINERY GOES ELECTRONIC... 


fim 
















Pontiac Refining Company in Corpus Christi installed 
a new reformer in 1956 to produce 100+ octane gasoline 

Because distances from the control house to the proces 
range up to 800 feet and some of the variables wer 
difficult to control, ‘American-Microsen’ Electron 

Instruments were selected 


The control house contains ‘American-Microsen’ Con 
trollers for pressures, flows, levels, and temperature 
of the process materials at vital stages of the platform 
ing process. Despite the long distances and fast-acting 
variables, the instruments provide control well withi: 
the tolerances required to produce high-octane m« 

tor fuel. 

Such results are possible because the ‘American 
Microsen’ System is completely electronic, with d 
transmission signal that is insensitive to distances a 
great as 30 miles. The high speed and sensitivity of th 
electronic design improve the control of all proces 
variables. 

Now in operation over a year at Pontiac Refinery, tl 

‘American-Microsen’ System continues to give con 
plete satisfaction continues to help turn out hig 
grade motor fuel. It is typical of many successful i: 
stallations, and more and more companies are spec 

fying the system for new plants as well as in moder! 
izing existing processes 

Even though the electronics approach in process cot 
trol is revolutionary, the ‘American-Microsen’ Syster 
of today incorporates the latest design technique 

Transistors are used for the ultimate in reliability ar 

service life, and printed circuits and miniaturized com 
ponents provide space-saving simplicity. The complet 
process control system now uses only three units 
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he modern way to control process variables 


‘AMERICAN-MICROSEN' ELECTRONIC PROCESS CONTROL SYSTEM 
HELPS PRODUCE HIGH-OCTANE MOTOR FUEL 


1.0 to 5.0 MA 





DIRECT CURRENT 





SIMPLE, UNSHIELDED 
D.C. CURRENT SIGNAL 
—W 3000 OHMS “ 


PROCESS 





1.0 to 5.0 MA 











DIRECT CURRENT 











PROCESS AREA CONTROL AREA 


e( 
ne 
I 
1. TRANSMITTER. ‘American-Microsen’ transmitters are re calibrated. C. Permits switching to manua pera 
used for measuring pressure, temperature, differential tion during start-up or emergency cond \ ( 
‘J pressure, liquid level, flow, and other process variables bumpless” transfer from manual to automatic « trol 
re The “Microsen” balance creates a stable dc signal for long 
1 distance transmission. Transmitters have a minimum of ELECTRO-HYDRAULIC CONTROL VALVE OPERATOR. 
ns bearing pivots or linkages—assuring sensitivity and re- \ power unit with p n feedback that operates slip 
ll! peatability of measurement tem control valves. No compressed air is needed. Mount 
: Ae : : e on standard es supplied with conventional slip 
( 2. CONTROLLER. A single unit combines all functions of prance 4 celia er ’ £ oi 1 1 , ‘ 
em control valves with bodies of single or double-seated 
maneswin ecor yor i -atinge the i wt sional . . . . 
measuring one recording r indicating the input signal construction, with V-port, parabolic, needle and equal 
“Oo ‘Ing t Cc trol sign o* re inu uto 1 
= producing the control signal; and all cohay- haperetaer au percentage plugs, including valves of 4” stroke. and force 
3 mati proce SS operation. Separate plug-in chassis pri vailable up to 3,250 lbs 
vides the following functions: A. Records or indicates 
a process variable. Strip or card chart recorder chassis Where required, the ‘American-Microsen’ Electro-Pneu 
I available. B. Produces proportional, reset and rate con matic Valve Positioner or the Electro-Pneumatic Tra 
, trol actions to regulate the variable. All control settings ducer can be supplied 
I : 1 sourty cat 
In automating your processes for higher product quality and greater operating economy) 


you want the better control and simplified servicing provided by the ‘American-Microsen 





o Electronic Process Control System. We invite you to meet with one of our sales engineer: 
to determine the best equipment for your service. Write for literaturs 
! 
MANNING, MAXWELL & MOORE, INC. 
MAXWELL 





mM INDUSTRIAL CONTROLS DIVISION + STRATFORD, CONNECTICUT 


2 ——— MAKERS OF ‘AMERICAN-MICROSEN’ ELECTRONIC INSTRUMENTS FOR MEASUREMENT, TRANSMISSION AND CONTROL 


DW! JHOOW 9 
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UREA 


...the commercially proven 
CHEMICO PROCESS 





A view of the 90 tons per day Urea Plant at 
Niigata designed by Chemico for Nippon 
Gas Chemical Industries Ltd. 





The success of the Chemico synthetic urea process is reflected 
in the company’s record in Japan. The 40 tons per day plant 
built for Sumitomo Chemical Company at Niihama in 1952 
has been expanded twice to 120 tons per day operation. On the 
basis of this record, Chemico was awarded a contract by 
Nippon Gas Chemical Industries for a 90 tons per day plant 
at Niigata. This plant started on stream in the spring of this 
year. Now . .. Chemico has been awarded the contract for a 
200 tons per day Urea Plant in North America, utilizing the 
Chemico process. Production experience at the Sumitomo 
plant has shown the following advantages of the Chemico urea 
process: 
| OW viele T/p @ High conversion of the carbamate to urea per pass. 
eee . ; Reaping” ster , 
@ Simple recovery of the excess ammonia in liquid form without 
MTat:(claeeeliliael4mial additional compression. 
North America @ Efficient recovery of the ammonia from the unconverted am- 
monium carbamate for full recycle to obtain overall high 
ammonia yield. 
@ Produces spherical free-flowing granules which require no 
coating agents. 
@ The Chemico process can be used for the production of urea 
in fertilizer and industrial grades. 
For more detailed information on the commercially proven 
Chemico process, write, wire or call. . . 


ed CHEMICSC 


CHEMICAL CONSTRUCTION CORPORATION 
A SUBSIDIARY OF ELECTRIC BOND AND SHARE COMPANY 
525 West 43rd Street, New York 36, N. Y. e Cable Address: CHEMICONST, New York 


Affillated Company: CHEMICAL CONSTRUCTION (GREAT BRITAIN) LTD., LONDON, ENGLAND 
REPRESENTATIVES in JOHANNESBURG ¢ PARIS ¢ TOKYC 





A port of the 120 tons per day Urea Plant 
designed by Chemico for Sumitomo Chemi- 
cal Company Ltd. at Niihama. 
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Quick facts about the services and equipment available to help you 


Uorrosioneering 


~ Published by The Pfaudler Co., Rochester, N.Y., U.S.A. 




















Pfaudler titanium reaction kettles for high-temperature processing. 
B. Pfaudler packed floating head titanium heat exchanger. 
Pfaudler titanium loop coil for use in titanium reactor. 


When should you use 
titanium process equipment? 


Titanium, a relatively new material 
construction, shows great promise 
reducing corrosion costs under 

vere chemical conditions. 

Pfaudler 


tudied its characteristics, developed 


As corrosioneers, has 


lding techniques, designed and 
It quite a range of titanium proc- 
Some 


ve and others are being 


equipment are shown 
fabri- 
d now 

Because production costs of tita- 
m have been greatly decreased, 


nium should now be considered 
material of construction wher- 
it is economically feasible to do 
It has superior resistance to nitric 
1 solutions at high temperatures, 
orinated and 


organics Inorganic 


oride solutions, and shows excel- 


lent resistance to mixtures of sul- 


phuric and nitric acids and also to 


aqua regia. 
There are also other materials 
which provide excellent chemical 


resistance, among which is Pfaudler 
Each 


considered on its own 


glassed steel. case should be 
merits 

Our main point is this: When you 
are up against any kind of a corro- 
sion problem, Pfaudler is ready and 
the 
its 73 years of experience in design- 
that 


lowest 


anxious to give you benefit of 


ing and fabricating equipment 
will do the best job at the 
over-all service cost. If titanium is 
indicated, you can rely on Pfaudler 
know-how to do just that. Your in- 


quiries are welcomed 








Copper and copper alloy equipment... 
For services involving acid solutions 
of low oxidizing capacity, copper 
and copper alloys may be the best 
Pfaudler’s 


long experience in building copper 


answer to your problem 


vessels and heat exchangers assures 
you of top-quality engineering and 
You find 
Pfaudler prices competitive. Let us 


workmanship will also 


quote on your requirements for 


equipment of this type 
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News 


reduce corrosion and processing costs. 


on advertised products see 








Glassed steel for the 
petroleum industry 


The petroleum industry, like chemi- 
cal processing, finds in glassed steel 
equipment a material of construction 
which is proving most economical in 
the battle against corrosion. 
Great improvement in the 
tivity of Pfaudler glass and its appli- 
different 
open hearth steel designs, are mainly 
responsible for this trend. Pfaudle1 
glass, now resistant to all acids (ex- 
cept hydrofluoric) and to alkaline 
solutions to pH 12 at 212 F., 
vides about as much flexibility as 


resis- 


cation to many types ol 


pro- 


you can find in any one material of 
construction 

Used in the form of reactors, col- 
umns, settlers, mixers, storage tanks, 
pipe, and Pfaudle1 
equipment is giving excellent service 


fittings valves, 
for reactions involving hydrochloric 
acid, chlorinated solvents, pesticides, 
vapor degreasing solvents, etc. It is 
also used in the hydration of olefins, 
ial 
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ee, 


by sulphuric 


2 
to prevent corrosion 
acid, in certain phases of producing 
cumene-derived phenol and_ by- 
product acetone in polyester resins 
and synthetic fibres. 
Pfaudler glassed 


steel polymerizers are SO numerous 


Installations of 


that standardized designs have been 


Glassed steel can be 
after 


build-up of product within the vessel 


developed 


cleaned quickly each run: a 


is easily prevented 


In petroleum refining operations 


corrosion during crude distillation 


has been minimized. Glass helps to 
prevent passage of hydrogen to the 
steel surface, eliminating atomic hy- 
drogen attack. There are other ap- 


plications too numerous to include 
May we 


mation? 


here send you more infor- 


A) , 
pave 











Cut flow control costs...standardize on... 


THE WORLD’S MOST COMPLETE| 
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2-Bolt Cover Type Valve in 4” 
and smaller sizes for 175-\ib 
WOG. Semi-Steel 





Screwed Gland Type Valve in 4” 
and smaller sizes for 200, 400 
and 500-ib WOG. Semi-Steel 





Bolted Gland Type Valve in 4” to 36” for 
200 through 800-lb WOG Semi-Steel 
and ASA 150-lb and 300-Ib Carbon Steel. 


















Hypreseal Valve—Bolted Bottom Cover 
Type. “2” to 30 by 34” for ASA 
150-lb through 1500-lb Carbon Steel 
(with rectangular opening). API 2000- 
Ib and 3000-lb WOG Alloy Steel 
Rectangular Opening. API 2000 and 
3000-ib WOG Alloy Steel (with round 
opening). 
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PROPER VALVE LUBRICATION means longer valve life and better 
performance at lower cost. Rockwell is the world’s oldest and 
most experienced manufacturer of lubricated plug valve 
lubricants. To assure perfect performance, a complete line 
of lubricants has been developed and field proved. For 


—<-ACCESSORIES 





convenience, they are available in stick, tube and bulk 
forms. The Rockwell High Pressure Booster Type Hand Gun 
and Rockwell High Pressure Booster Type Bucket Gun make 
the lubrication of even a great number of valves a job that 
takes only minutes. ‘ 
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GREATER DESIGN AND INSTALLATION FREEDOM are the “extras” 
you get when you specify Rockwell-Nordstrom valves and 
accessories. No matter what your operating requirements 
or problems, you can select from a complete line of valve 
accessories that assure easier, safer, more efficient operation. 


While only a few of the valve accessories are shown above, 
you can learn about the complete selection by talking with 
your Rockwell-Nordstrom sales engineer or writing directly 
to: Rockwell Manufacturing Company, 400 N. Lexington ! 
Avenue, Pittsburgh 8, Pennsylvania. : 














INE OF LUBRICATED PLUG VALVES 
| ACCESSORIES 











Hypreseal Valve—Screwed Bottom Cover 
Type. 2” to 8” for 7500-lb WOG Alloy 
Steel (rectangular opening). ASA 2500-Ib 
Carbon Steel (rectangular opening). API 
5000-ib and 10,000-lb WOG (rec- 
tangular opening) and API 5000-Ib and 
10,000-ib WOG [round opening). 


Multiport Valve Type. Avail- 
able in Gland type and Hy- 
preseal type in WOG pressures 
to 400 Ib and ASA pressures to 
1500-Ib. Sizes from 2” to 24”. 
















ALL THESE ADVANTAGES 
In Every Rockwell-Nordstrom Valve. 


LEAKPROOF: Lubricant sealing is a double seal against leakage. 
Lubricant prevents metal-to-metal wearing friction. 
w-< tT: Lubrication is preventive maintenance. 


PENDABLE: Hydraulic lubricant action jacks plug for instant 
operation. 
QUARTER-TURN OPERATION: 90° turn for full positive shut-off. 
2MOOTH PASSAGE: Straight-through flow without crevices ... 
minimum pressure drop. 
UNEXPOSED SEATS 
seat creas. 


Corrosion and erosion eliminated in vital 


ADJUST, LUBRICATE UNDER PRESSURE: Never down time for 


routine servicing. 


No other valve—at any price—can offer the performance and longer 
life at lower cost of Rockwell-Nordstrom valves. 























AUTOMATIC VALVE OPERATION is more dependable and econom- 
ical when you specify Rockwell-Nordstrom valves. They are 
far superior to ordinary valves for power operation because 
lubrication reduces operating torque—smaller, less costly 
actuators can be used. And since there are no forced, wedged 


r—— VALVES WITH SPECIAL FEATURES 


ys @ 





seats to be set, the actuator has only to move the lubricated 
plug through 90° 

Typical electric, pneumatic and cylinder operators shown 
above represent only three of the more than fourteen power 
operation arrangements available. 
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NO MATTER WHAT YOUR NEEDS, there is a Rockwell-Nordstrom 
valve that will do the job better, longer and at lower cost. 
A few of the Rockwell-Nordstrom valves with special fea- 
tures are shown above. 

Special metal valves are available in stainless-steel, bronze 
and other corrosion resisting alloys for even the toughest 
services. Valves with hard faced plugs and bodies combine the 
economy of semi-steel with hard facing for utmost corrosion 
and wear resistance. Steam jacketed valves for precise product 
temperature control. By-pass relief valves prevent pressure 


OCKWELL-No 


build-up that imposes dangerous stress on ordinary valves 
and fittings. Gas safety control (Factory Mutual) valves for 
positive control against explosion in multi-burner gas-fired 
furnaces, ovens and driers. 

* ” * ” 

Rockwell-Nordstrom valves and accessories are available at 
leading oil field and industrial distributors everywhere. For 
full information write: Rockwell Manufacturing Company, 
400 N. Lexington Avenue, Pittsburgh 8, Pa. Canadian Valve 
Licensee: Peacock Brothers Limited. 


strom VALVES 


ubricant Sealed For Positive Shut-off 























Reflux condensers for soap 
neutralization, made from 
a”’-thick type 304 Stainless 





Not a Single Stainless Steel failure ® 


in equipment for handling finished detergents | 


; The Atlantic Refining Company’s Philadelphia refinery produces 
detergents as one of the derivatives. 


Product contamination was the big problem. They tric 





sprayed-on plastic and phenolic coatings, but they all failed 
Since they installed Stainless Steel, there has not been a singl 





failure in the finished product handling equipment. There | 
been no corrosion problem. No contamination. qa 
Nothing can equal Stainless Steel in its combination of pro 


erties: corrosion resistance, surface smoothness and denseness 





strength and hardness, easy fabrication. Think of Stainless wl 
you plan. Think of USS Stainless when you buy. 


UNITED STATES STEEL CORPORATION, PITTSBURGH*AMERICAN STEEL & WIRE DIVISION, CLEVELAND 
COLUMBIA-GENEVA STEEL DIVISION, SAN FRANCISCO + NATIONAL TUBE DIVISION, PITTSBUR 
TENNESSEE COAL & IRON DIVISION, FAIRFIELD, ALA 
UNITED STATES STEEL SUPPLY DIVISION, WAREHOUSE DISTRIBUTORS 


MPANY, NEW 


Synthetic detergent tanks (Stainless) have been in service for 


four years and are still as good as new. Previous coated SHEETS - STRIP - PLATES PIPE - TUBES - WIRE 
tanks lasted 18-24 months 
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DISTRIBUTED AT THE 


AMERICAN PETROLEUM INSTITUTE ion 


REFINING DIVISION MEETING 






























































FIRST ANNUAL 
Petroleum Processing 


TRADE SHOW IN PRINT 
1957 


As an addition to Petroleum Processing’s special services in connection 
with the Annual Refining Division Meeting of the American Petroleum 
Institute we herewith submit the 1st Annual TRADE SHOW IN PRINT. 
In this pioneering effort sixty exhibitors (advertisers) have gone along with 
us. We expect the results to justify their confidence in the idea and 
convince them they should be back with us next year with more space. 
We hope they will be joined by many others next year. The larger the 
number of exhibitors (advertisers) the more useful it will be to those who 
attend the convention whether in person or in print. 

There is no industry trade show in the petroleum processing industry. 
None have ever been allowed in conjunction with the American Petroleum 
Institute meetings. We hope this TRADE SHOW IN PRINT will help fill 
the need for a Trade Show in our industry. 

Please turn to the back cover and see how you can get more information 
about the products described. The special reader service cards are designed 
to be used with a special code which identifies the individual products 
advertised. If 12 different products or items of literature are described in 
one advertisement this system allows you to identity the exact product or 
literature you are interested in. Please tear out the last page with the 
code numbers and take it with you as your guide to the TRADE SHOW 
IN PRINT. 

The center section of the TRADE SHOW IN PRINT contains the most 
complete Refinery Directory yet published. It also contains a Glossary of 
refining and petrochemical processes with 74 process flow diagrams, and 
an up-to-date Directory of Engineering and Construction Firms who license, 
design and build these processes. You will want to keep this section for 
future reference. Further explanation of the Directory will be found on 
page 79. 
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1 NOW—“SINGLE STEP” PROCESSING 
FOR PETROLEUM ENGINEERING & ACCOUNTING 


YAM VAS 


Random Access Method of Accounting and Control 





With these whirling magnetic 
disks, RAMAC gives you “memory 
in the millions”... an unprece- 
dented electronic memory in 
which millions of petroleum facts 
and figures can be stored economi 
cally, at random, and yet be im 


mediately accessible! 


® 


lor RAMAC a random access 
method of accounting and control 

has the first electronic memory 
which can file or find any data 
instantly, without searching or sort 
ing. And with RAMAC, the long- 
sought goal of “single step” data 


proc essing 1S achieved 


RAMAC provides extreme flexibil 
ity to store complete programs for 
simulation routines. It permits the 
storage of multiple programs with 
instant input computation and 


call out! 


Whether for engineering com 
putations or accounting, this new 
Random Access Method of Ac 

counting and Control delivers the 
ultimate in data processing spec d 
Hexibility and accuracy. Get the 
full RAMAC story from your local 
IBM representative or writ 

Petroleum Department A57, In 
ternational Business Machines 
Corporation, 590 Madison Avenue 


New York 22, N. Y. 


DATA 
PROCESSING 


DATA PROCESSING - ELECTRIC TYPEWRITERS 
TIME EQUIPMENT ~- MILITARY PRODUCTS 
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SELAS CORPORATION OF AMERICA 


United States 
CHICAGO 24, ILLINOIS 
3857 West Washington Bivd 
Phone: Nevado 2-116! 
CLEVELAND 24, OHIO 
1108 Gordon Road 
Phone: Hillcrest 2-6225 
DAYTON 6, OHIO 

2118 Salem Avenue 
Phone: Randolph 5492 
DENVER 5, COLORADO 
2636 Walnut Street 
Phone: Main 3-720 
DETROIT 2, MICHIGAN 
334 Lexington Building 
Phone: Trinity 5-1221 


W. HARTFORD, CONN. 
62 LaSalle Road, Rm. 207 
Phone: Adams 2-9777 


HOUSTON 7, TEXAS 
8312 Hempstead Road 

P. O. Box 7751 

Phone: Underwood 4-7733 


LOS ANGELES 25, CALIF 
11168 Santa Monica Bivd 
Phone: Granite 3-2316 


NEWARK 2, NEW JERSEY 
9 Clinton Street 
Phone: Market 3-5226 


NEW YORK 17, NEW YORK 
Room 703, Chrysler Bidg 
Phone: Murray Hil! 3-6639 


PHILADELPHIA, PA. 

R. C. Jordan 

Dresher, Pa. 

Phone: Mitchell 6-6600 
PITTSBURGH 34, PA. 

3829 Willow Avenue 
Phone: Locust 1-0115 
ROCHESTER 7, NEW YORK 
27 Vick Park B 

Phone: Greenfield 3-6370 
SAINT LOUIS 24, MISSOURI 
8643 Brookshire Lane 
University City 

Phone: Wydown 1-1070 
SEATTLE 8, WASHINGTON 
Boeing Field—Box 37 
Phone: Lander 5940 


Foreign Countries 


PREGNY, GENEVA, SWITZERLAND 
Selas Corporation of America 
European Division, S. A 

10 Chemin de L'Imperatrice 


JOHANNESBURG, SO. AFRICA 
003 ‘'Greenlands 

St. George's Street 

Yeoville 


TOKYO, JAPAN 

Nihon Coso Kabushiki Kaisha 
Nikkatsu International Bidg 
1-1 Yurakucho Chiyoda-Ku 


Main Office & Plant: Dresher, Pa. Phone: Mitchell 6-6600 





Heat Processing 


Equipment for the Chemical and Petroleum Industrie: 


SELAS GRADIATION® HEATERS 
OFFER THESE ADVANTAGES: 


e Zones of controllable heat input 
e Complete combustion with little or no excess air 
e Uniform application of heat 


e Shop assembly or field-erection, as desired. 


Processing Features: Safe use of high average heat transfer 


rates ; positive control of teny 


erature gradient ; full heat picl 
with lower pressure drop and residence time; minimized 


coking ; constant tube-wall temperature ; improved fuel econoi 


Construction Features: \{ultiple coil installations; rapid 


sponse to process changes; extended coil life through elimi 
5 Ss 





tion of external oxidation. Bulletin $1043. 


20 million Btu Gradiation heater used in high vacuum refining 


SELAS LOW-COST HEATERS 7 

















| a | 
FOR CONTINUOUS NON- 1 Fi 
CRITICAL PROCESSING | | 
Selas designs and constructs 2000 
economical tube-still heaters for t 
processing materials below their 
decomposition temperatures. II- ‘ 
Typical Duradient hearth-Gred furnace prier to insertion of lustrated is one of several pos- : 
kettle . react Burr usser ] pro « for hottor . 4 , 
— hae sible arrangements. 
SELAS DURADIANT® FURNACES FOR BATCH PROCESSING f 
e For batch heating chemicals, oils, resins, varnishes, inks—Selas Duradiant enclosed or A eR wo 
open settings offer these advantages: fast, radiant gas heating ; rapid burner response and | 
turndown ratios of 15:1 or more; uniformity of heat application; adherence to critical || 
programming requirements. Selas furnaces permit time-temperature cycle control within 
several °F, batch after batch. Steel-encased, they are shipped with all refractory in place A - 
for simple installation. “Packaged” equipment includes shop-assembled piping and com- ee 
° . . “o = : irrangement, Selas 
plete, automatic control instrumentation, Bulletin SC1015. tube still 3 
40 See Back Cover for more information on products and services PETROLEUM PROCESSING, May, 195 
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SELAS 


Nie tReet enc 


LIQUID-GAS SEPARATION 


: Selas Liqui Jectors 


utilize basic principles 
4 
rr of capillary physics and surface chemistry 
IRTY 
™ GAS Protect air, gas and steam systems and 


j 


matically-operated instruments and 





ns from effects of entrained water, 


; GAS water-oil emulsions and dirt. Easily 
7 installed, no moving parts, minimum 


maintenance. Standard models available for 

capacities up to 7000 scfm at pressures up to 
200 psig. Units custom-built for larger 

nditior 


volumes, higher pressures, special c S 
Bulletin $1052. 








LiQuid 


«att Me hal 


CORPORATION 


OF AMERICA 





vid Processing Equipment for Chemical, Petroleum and Allied Industries 


HYDROCARBON VAPOR ADSORPTION 


Selas Vape-Sorbers® con- 


tinuously remove hydrocar- 
bon vapors, liquid hydrocar- 


bons, water hydrocarbon 
emulsions and dirt from com- 
pressed air and process gases 
(nitrogen, hydrogen, carbon 
dioxide, inert gases). Capac- 
ities up to 2500 acfm at pres- 
Bulle - 


sures up to 5000 psig. 
tin SC1047. 





Vape-Sorber 





LIQUID-LIQUID SEPARATION 


Selas Liquid Separators continuously 
irate emulsions in steam distillations, 
solvent extractions, organic reactions. 
For de 


carbons, recovery of organic liquids. 


watering of solvents and hydro- 
Capacities of single units range from 10 
to 6000 gph. Bulletin SC1044. 








LIQUID AND GAS DRYING 


Selas Dehydrators provide contin- 


automatic drying of com 


ren, xvyeen Liq- 
uids include propane, butane, 


kerosene, benzol, toluene, xv- 


lene Availal le for malt ual, 
semi-automatic and fully au 
capaci 


tomatic operation in 





FLOW MEASURING EQUIPMENT 


Selas Flo-Scopes" accurately meas- 


ure flow rate of air and gases. 


@ Quick, easy panel 


or in-line” 


mount 


@ Full size range, ca 


pacities to 75,000 cfh 


ur 
@ Heavy-walled Py 
rex glass extension 
tube 


@e Rugged stuffing 
box design prevents 
leakage 
e All 


view, easy to 


scales in full 
read 


@ Colored indicating 


target increases visi 


@eConvenient top 


clean-out plug sim 















2 c= plifies cleaning Bul- 
ties fr 10 to 15,000 scfm letin SC1022 
for gases; up to 200 gpm for is 
liquids. Bulletin SC1013 
S F Flo-S e 
De 1 
Vet = MICRO-FILTER 
ELEMENTS 
nicro rou reelai te ire used f rification li terilizati Beiiquio 
, iticals. biologic ) t . eT nh. 1}, 4a 
Iti iS a ica t 
ids are r red. Selas Micro-Filter t ert, filte 
t ac 1 ti-el t units, a ire ¢ ened and as t rrosive LiQuID ‘ 
z PROCESSED @ 
Bulletin SC1051. Micro-Filter multi-element unit 
4 > <7 . 
TROLEUM PROCESSING, May. 1957 See Back Cover for more information on products and services 4] 





ANNOUNCES 


a bright new 


MANUFACTURERS OF DYES AND CHEMICALS 
FOR THE PETROLEUM INDUSTRY 


in Petroleum Dyes 


B4 DRY DYE 
ONCENTRATE 


SPECIALLY DEVELOPED 
FOR GASOLINE MARKING 


DESCRIPTION DESCRIPTION 
Petrol Red AB Concentrate PETROL RED AB4 


S.G. @ 75° F. : SOLUBILITY: 1250 grams to 1330 
Lbs. concentrate per gallon grams per 100 gals. gasoline. 


Lbs. concentrate per quart 3 a j 
Lbs. concentrate per pint STRENGTH: 97.5-102.5% against type. 


DRY DYE CONTENT SHADE: Bright clear red shade designed 
Lbs. per gallon of to overcome color of orange colored 


concentrate lead fluids. 


Grams per gallon of BENZOL INSOLUBLE CONTENT: Less 
concentrate 877.3 than 3%. 


Grams per quart of MOISTURE CONTENT: Less than 2%. 
concentrate 219.3 
Grams per pint of PROPERTIES: High melting point + Non- 
concentrate 109.6 caking * Designed to overcome lumping 
Grams per ounce of in storage, shipping, high temperature 
concentrate 6.8 and warehousing conditions * Low bulk- 


Being thixotropic, the concentrate may 
congeal at low temperatures, or upon 
standing for long periods, becoming 
fluid when agitated. 

Petrol Red AB Concentrate is compatible 
with other dyes and may be used for 
blending purposes. 


Meets MIL-F-5572 Specifications. 


See Back Cover for more information on products and services 


ing material. 


USES: Excellent for eductor systems, 
coloring of premium gasolines and gen- 
eral petroleum use. 


STANDARD PACKING: 100 pound lever 
packed fibre containers. 


Meets MIL-F-5572 SPECIFICATIONS. 
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Now you 


can help tell 
oil’s story 


on TV! 


Bring ‘PROGRESS PARADE” films 
to your local TV station— 


build prestige for yourself 


and your industry! 


The Oil Information Committee is pro- 
ducing a series of sper ial TV programs 
ibout the oil industry called “PROG- 


| RESS PARADE.” Each program takes 


the viewer “behind the scenes” to show 
him this vital industry is working in 
his best interests. All phases of the 
ndustry are covered —and because the 
rograms are informational in nature, 
tations are glad to telecast them in the 
iblic interest — without commercials. 
“PROGRESS PARADE” offers you 
excellent opportunity to participate 
your industry's public relations pro- 
im and to tell your neighbors how 
troleum helps make their everyday 
es more enjoyable, more worthwhile. 
The Program Manager of your local 
station is constantly looking for 


’ program features and will be 


ppy to receive these specially pre- 
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pared 1315-minute films. Four differ- 


ent TV films are issued every year. 


How to get ‘PROGRESS PARADE” 
television films 

First check if the TV station in your 

community has the latest “PROGRESS 

PARADE” film. If not, just get in 

touch with your local Oil Information 


American Petroleum Institute 


Committee. They will provide you 
with the most current “PROGRESS 
PARADE” —and any additional infor- 
mation you Il need. 

Don't miss this opportunity to tell 
your story—the oil story—on television. 
You'll be helping yourself, your com- 
pany and your industry all at the same 
time! 


50 W. 50th St., New York 20, N. Y. 


NAME 


r 
| 

| 

| 

| 

| 

Please send me the address 
| 

| 

| ADDRESS 

| 

| 


4 
| 
| 
| 
| 

I would like to have the"PROGRESS PARADE” films televised in my community | 
| 
| 
| 
| 
| 
l 
| 


of my nearest Oil Information Committee District Offics 
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These photographs show installations of special 
ADSCO Corruflex Expansion Joints at the Fairchild 
Engine Division, Fairchild Engine & Airplane Corp., 
Deer Park, Long Island, N. Y. All joints are designed 
to absorb lateral motion only, except that the long 
universal joint, right center, also absorbs any axial 
i growth of its own. All joints are equipped with inter- 

nal sleeves to smooth out the flow of high-tempera- 

ture air being carried by the piping systems. They 

are not standard joints; they are specially engineered, 


specially manufactured 


A few years ago, when ADSCO was pioneering pack- 
less joints for special work, a job like this took con- 
siderable engineering and manufacturing time... 
because it was a new field. But since then, ADSCO 
has acquired so much experience from so many spe- 
cial orders that special jobs like the Fairchild one are 


truly “second nature”. 


Special applications of packless joints are developed 
carefully but not laboriously. Experience enables 
ADSCO engineers to get the work out easily and 
with confidence. Consult them next time you have a 


special piping problem 


REMEMBER! 
Use ADSCO Expansion Joints instead of Pipe Bends because 
of these advantages. 

1. LESS HEAT LOSS 

2. LESS PRESSURE DROP 


3. LESS SPACE 
4. LESS COST 





$4 See Back ( \ for more intormation on produ 





ind services 





are Second Nature to 





AMERICAN J)ISTRICT STEAM [)IVISION 
YuBaA MANUFACTURING COMPANY 


20 MILBURN ST. BUFFALO 12, N. Y. 
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Dynamics Corp. 
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» When Electric Boat Division was selected to construct specific requirements in strict accordance with 
America’s Atomic Submarine Fleet, Metallo Gasket customer's specifications or templates in any workable 
» Company headed their list of outstanding suppliers metal. Yet, Metallo Gasket prices are low. Contact 
because Metallo Gaskets have proven their superior Metallo today for complete information and price 
sealing efficiency, longer life and ability to retain schedules, 
physical and chemical properties under the most 
—— : : Metallo Engineers will be glad to discuss the factors 
fatiguing service requirements. 
involved in sealing any type of equipment. Your 


Wherever the best in gaskets is required, Metallo request for consultation and estimates will not 


Gaskets are specified. Metallo Gaskets are built for obligate you in any way, 


e Send for New 20 page Gasket Catalog 


TON 
metaiilo «::«:: «- 


13 Bethany St. @ New Brunswick, New Jersey 


Standard & Custom Gaskets @ Special Gaskets for Heat Exchangers & Air Conditioning Apparatus 
Valve Discs ° Raschig and Lessig Rings e Metal Stampings 


cl ae st alt mt a i ene a = 
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Corrosion protection is continuous in saran lined pipe—liquid never touches metal 


You can see why Saran lined pipe prevents corrosion 


Corrosive liquids never touch the rigid steel pipe . 


You can stop downtime and other corrosion-caused losses by 
g saran lined pipe 

The saran liner ovel which 1S swaged a steel pipe, gives 
comple te protection trom commonly used acids, alkalies and 
many other corrosive liquids. At no time do these liquids 
touch the rigid steel pipe, its fittings or valves 


You'll like the labor-saving way it fabricates. Cutting and 
threading can be done in the field with conventional hand 


YOU CAN DEPEND ON 


ARAN LINE P MPA end nf ot aran lined pipe, fittings 
EPT SPI‘ 

4 BURDETTE AVENUE = = a pernini — ea tonstnatat 

ERNDALE MICHIGA Addre oe —_ _ee 

‘ ; ’ 
46 S Back Cove f more wmtormation on | roduct 


or power tools. And 


it’s lined with durable saran 


ordinary steel pipe 


Saran lined pipe has high bursting strength, withstandi 


working pressures up to 300 psi 


ivailable in cast iron or malleable iron for 150 psi worki 


Fittings an 


you can hang it in the same mannet 


d valves 


pressures and in cast steel for 300 psi working pressures. 


For tomorrow's 


pipe 


DOW CHEMI 





Al 





ind Services 


protection today 


COMPANY 


investigate 
Midland 


saran lin 


Michigan. 








PETROLEUM 





PROCESSING, May, 19 



















cut chemical costs in half 


with Aquaness desalting compounds 





You'll save money, because Aquaness materials are concentrated. 
They’re more economical to use, to ship, to store. 


You'll eliminate trouble, because Aquaness materials work 

with a wide range of crudes. You don’t need to switch chemicals 
or adjust feed rate when incoming crude varies in gravity 

and composition. 








An Aquaness refinery representative will be glad to consult 

on your desalting process, to recommend an Aquaness compound 
that will give peak results in minimum amounts, and to 
supervise trials in your refinery to check performance. 


ATLAS POWDER ¢ To? 
- Write or call Aquaness today. 


HOUSTON, TEXAS 


SAVES OVER $10,000 PER YEAR 
WITH AQUANESS COMPOUNDS 


A leading refinery process- 
ing 8 different crudes at 
a total charge of 30,000 
bbl day has cut its de 







Aquamess 
“(Depailler 

ATLAS POWDER COMPANY 
2005 Quitman Street, Houston 26, Texas 


salting chemical cost by 


52°, by changing to con- 
centrated Aquaness com- 


pound. Chemical savings 







amount to more than 


es, . 
‘S DEPARTMENT: Al $10,000 per year. 


HOUSTON, TEXAS 


9 cece Gene ate deeb Ge ens aan ee ens a oe ee eRe 


shemicals for Refining, Gasoline Plants and Oil Transportation 
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iT DOESN’T SHOW HERE, BUT... 


A Lot of Science 
—- — 










































Everybody in any phase of the petroleum 
business, production, research, manufacture, 
marketi.1g, is strongly activated by one vital 
concern—the profitable sale of an end prod- 
uct to the ultimate consumer. And that’s 
exactly what we are working toward, too. 


As a research and development organiza- 
tion, UOP and its staff of scientists and 
engineers constantly apply their efforts and 
technical talents to the broad task of help- 
ing refiners provide the type of product that 
satisfactorily meets consumer needs at a 
reasonable cost. 


ent Into This Sale! 


For more than forty years, Universal-de- 
veloped refining processes and techniques, 
available to refiners everywhere, have made 
a major contribution to the industry’ ability 
to offer the motoring public the type of 
product it will and can buy. 


Not only at UOP, but throughout the in- 
dustry, scientific research and development 
is being applied to the ultimate end of keep- 
ing product quality and cost in salable pro- 
portion to consumer demand. That’s why we 
know when some motorist says “Fill it up”, 
that a lot of science has gone into the sale. 


UNIVERSAL OIL PRODUCTS COMPANY 


® 30 ALGONQUIN ROAD, DES PLAINES, ILLINOIS, U.S. A. 
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rapid 
short flame combustion 
...even on residual fuel oil 


Tr til le GF? iM AY Lh 


Here is a verSatile unit that gives rapid, clean combustion 
je range of fuels including Bunker C, No. 6, light oil, any gas... even 


id organ 


or aw 


wastes. 


Combustion is 809% completed within the burner itself 
and takes place with a whirling, short flame that attains heat release rates of 
over 1,000,000 BTU/hr per cu ft. Products of combustion are clean and 
sufficient excess air for tempering the products may be introduced through 
the burner itself without causing smoke or instability. 


standard models 
available... 


Complete units from 3,500,000 BTU/hr to 50,000,000 BTU/hr are 
available and may be fitted for steam, compressed air or mechanical 
atomization. With dual fuel arrangements switching from gas to oil 
is accomplished without shutdown. 


instant ignition... 


Gas-electric or torch ignition allows full ignition in a 
few seconds—even with a cold burner. 


WRITE FOR BULLETIN #111 





OTHER THERMAL PRODUCTS & SERVICES 


AAAI 7/ Gas, Oil & Combination Gas-Oil Burners e Heat 
Exchangers e Air Heaters e Submerged Combustion 
e Gas Generators e Combustion & Heat Transfer 
\ i Engineering 
‘aN 


THERMAL 


Thermal Research & Engineering Corp. 


CONSHOHOCKEN © PENNS YLVANI Ag 


REPRESENTATIVES IN PRINCIPAL CITIES 
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Cooper-Bessemer 


SERIES TURBOCHARGEI 


V-Anglie Compressors 


... in a range of sizes including the most powerful 
and most efficient engine-driven compressors 



























This unique development, with exhaust-driven and available today ! 


engine-driven turbo-compressors operating in series, 
provides denser air in abundant volume for a new 
high in combustion and scavenging efficiency 

Only Series Turbocharged V-Angles offer the fol 
lowing combination of feature advantages 


A full 40% more horsepower than immediate prede 
cessor engines of the same bore, stroke and speed (up 
to 3,500 bhp at 250 rpm). 

Greatly increased thermal efficiency, with lower guar 
anteed fuel consumption 

Lower investment in heat dissipation equipment 
Higher-than-ever horsepower-to-space ratio. 
Unmatched economy in the cost per horsepower of 
housing, foundation, piping, supervision and mainte 
nance 

No de-rating for altitude! Full rated power up to 
7500 feet 

Efficient turbocharging right from the start-up and 
throughout all loads and speeds 

Highly successful, field-proved performance 


Grove Cit e New zk © € b ° 
Wash t © San Francisc ¢ Los Angel ° H t e 
Dallas © Odessa © Pampa ¢ Greggt © Seatt e 1 ° 
St. I e K is City © Minnear e New O . 


Shrevepo 


For further details on Series Turbocharging, its 
unusual advantages and just how it operates, 
send for new bulletin No. ST-82. . . or contact 
the nearest Cooper-Bessemer office. 
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ENGINES, GAS . DIESEL - Gas. OrESEL 
COMPRESSORS. RECIPROCATING AND CENTRIFUGAL 
ENGINE O8 MOTOR DRIVEN 














e Safety Switches in 
General Purpose and e Industrial Circuit Breakers 


Special Purpose Enclosures in General Purpose and 
-— Special Purpose Enclosures 


e Voltage Testers 





e Fusible and Circuit Breaker e Power Distribution 
Lighting and Power Panelboards Switchboards and Switchgear 


ca 
~ 





e Busways and Wireways a lenbe 
e ECa ; 
S 1 
High Voltage " os — e Control Centers 
Synchronous 














Starters 
) ID} SQUARE [—) COMPANY 
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e A.C. Manual and Magnetic 
Starters in General Purpose and 
Special Purpose Enclosures 





3 
p 
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e Starters e Oil Field 

for Pumping Plant 
Hazardous Panels 
Locations 





e EC&M High Interrupting Capacity 
Starters. Air-Break (left) and 
Explosion-Resisting (right) 





e Limit Switches 





e Combination Starters in 


Special Purpose Enclosures 









e Control Relays 














General Purpose and 
of Reduced 
Voltage 
Starters 





© 


e Float & Pressure Controls ° 
for _ & saesentoooses 














e ECaM 2200-4800 Volt Starters 
for Division 2 Hazardous Locations 






DESIGN LEADERSHIP FOR MORE THAN 50 YEARS 
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QR METERS 
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Potter Electronic Flowmetering Systems 
represent the most modern concept in fluid 
flow measurement. The POTTERMETER 
Flow Sensing Element incorporates a $ 
hydraulically-positioned, bearingless rotor. ; 
Standard POTTERMETERS are available 

in stainless steel or other non-magnetic 

material, and can be mounted in any position 

with a variety of coupling designs. 
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Widely used in the chemical and process 
industries, POTTER Flow-metering 
Systems feature high accuracy throughout 
a wide range of temperature, pressure, 
density and viscosity conditions. 
Unparalleled for applications involving 
hydrocarbons, corrosive liquids, liquefied gases 
gases and various forms of air flow 
measurement. POTTERMETERS can be 
supplied with indicating, recording and/or 
control apparatus, or may be utilized 

with existing instrumentation. 
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Write today for Bulletin pp-5. 


ey 


POTTER POTTER AERONAUTICAL CORP 
engineered Industrial Division 

: U. S. Route #22, Union, New Jersey 

MUrdock 6-3010 
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SHIPBUILDING & DRY DOCK COMPANY 


ETROLEUM 


PROCESSING 








For forty years, engineering leaders 
in the oil-refining and chemical in- 
dustries have been calling upon 
Sun Ship for service and they find— 


Manufacturing and fabricating skill 
that has kept pace with the growth 
of their great industries . . . and 
understanding of their problems; 


e Facilities and craft skills that can 


produce .. . and deliver . . . the 
equipment needed—swiftly; 
e A special... segregated ... Alloy 


Products Shop equipped to produce 
medium and heavy stainless alloy 
and aluminum products forindustry. 


You are invited to discuss any current 
plans or problems with our Sales 
Engineering Department. 


BUILDING FOR LAND 


Pressure Vessels 

Fractionating Towers 

Stills and Tanks 

Condensers and similar 
equipment 

Special Machinery 

Plate Work, etc. 


BUILDING FOR SEA 


Passenger & Cargo Ships 
Tankers 

Marine Repairs 
Dredges, Ferries 

Marine Engines 

Marine Machinery 


ON THE DELAWARE Gince 1916) CHESTER, PA. 


May, 


1957 











' 
These compressor cylinders use no oil. Catalyst is pro- 
tected from this source of carbon laydown 
Proven-design gas engines are directly attached to the > 
cylinders, above, through a firewall 
ith NL i 
with compressor cylinders 
j . >oannns svaQ mirror-smooth bore. Operation is dependable without 
ji6 tO Carry Ove oil lubrication 
7) la wae Cylinders are connected to the gas-engine frame by 
ne recycie gas 
. 7e\ ~y~ yas special two-compartment distance pieces that are 
sealed and vented to allow safe handling of the hy 
One feature of the Platforming process, developed drogen-laden gas 
and designed by Universal Oil Products Company, is The two 660-hp KVG compressors handle a total of 
long catalyst life without regeneration. That means 73 million cubic feet of gas a day, boosting pressure 
j a low catalyst cost per barrel of high-octane gasoline from 450 psi to 610 psi. Using available gas, their 
That's why Skelly Oil Company's Platformer at El four-cycle, V-angle engines produce low-cost power 
! Dorado, Kansas, uses Ingersoll-Rand compressors at all loads 
with ‘NL’ non-lubricated cylinders. Ask your I-R representative for complete information 


In NL cylinders there is no oil to carry over in the 
recycle gas into the catalyst-packed reactor. Presence 
of oil would result in carbon laydown (coating which 
renders catalyst inactive). Oil also causes excessive 
hydrocracking and formation of undesir 


on Ingersoll-Rand gas-engine compressors and non 
lubricated compressor cylinders. Obviously standard 
oil-lubricated compressors should be used wherever 
possible to reduce first cost and maintenance 


ao ee 


able polymers 


: -s — ao 
The pistons of NL cylinders are supported ' “ 3 i = a 
' by graphitic carbon rings sliding in a | iTIV CT sSOl ATL 


11 Broadway, New York 4, N. Y. 6-471 








COMPRESSORS * AIR TOOLS * ROCK DRILLS * TURBO-BLOWERS * CONDENSERS * CENTRIFUGAL PUMPS * GAS & DIESEL ENGINIS 
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AMERICAN 


| g })AIR LIQUIDE .__. 


ENGINEERING & CONSTRUCTION DIVISION erature air separation 


unit for producing 

















high-purity nitrogen, it 


OLDEST IN EXPERIENCE —NEWEST IN DESIGN 


529 CHRYSLER BUILDING, NEW YORK 17, N.Y. 


y In Canada: L’Air Liquide 
1111 Beaver Hall Hill Similar A.L. unit 


; Montreal, Que. for recovering 
hydrogen from coke- 


Our widely-experienced technical and manufactur- un, oven gas. 
ing staff, including design, process, project and 


| | 1 } 
mechanical engineers, backed by half a century of y 


know-how is at your service tO assist you in 





plying low-temperature technology to your partic- 


= 


ular requirements. We shall be glad to consult with 


| } ] 

u regarding COSt analyses and technical aspects 

q in the design and manufacture of complete plants 
or components tailored to your needs 
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eo cee 
Ketona Chemical, at Birmingham, Alabama, has successfully inaugurated 
the first ammonia plant in this country designed exclusively around coke- 
oven gas as a source of hydrogen. The low-temperature gas separation 
units used at Ketona were designed and built by American Air Liquide. 
| soW-teMperature separation processes, for recovering atmos- 
pheric and hydrocarbon gases in tonnag¢ quantities, are being used 
ag Ne ea oe said tame chee i il sed ares A Riera gins 
7 5 A portion of Air Liquide’s Engineering and Construction On a rapidiyv increasing scale in the Unit Cate 
vision fabricating plant at Montreal, Que. Under fabri- Once confined to the separation of oxvger , nitrogen al | the 
ition here are numerous all-welded stainless steel shells rare gases of the atmos} here. the low-ten perature liqu factior pro- 
to house component exchangers, vaporizers, rectification . ; ‘6 
P sail P . Cess Of separation 1s today successfully } duc r h h-| rity 
columns, etc., of the liquefaction equipment. | ; : ‘ ; 
hvdrogen, pure carbon monoxide, methane, ethvlene, propane at d 
faa nitrogen, from such gaseous mixtures as: natural gas, refinery 
off vases al d coke-oven ras 
During the past 50 years, Air Liquide (a pioneer in the low- 
temperature gas separation field) has designed and built more than 
1000 hydrocarbon and air-separation plants for industries through- 
out the world. In the United States it is a leader in this field. 
3 
; e fabrication of an Air Liquide wound tube-type ex- 
Inger can involve over 10 miles of intimately interwoven 
pper tubing to provide the necessary cooling surfaces in 
s specialized low-temperature equipment. 
! Centre of control panel for a large-tonnage oxygen plant 


includes a flow sheet for the operator's guidance. Once 


put “on stream", operation of Air Liquide low-temperature 


GINS 





plants is almost entirely automatic, 


9* ) 5 4 
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Puzzle: find the mixer that costs least to operate 


Specifying the right mixer for blending, 
TEL addition, or crude oil sediment con- 
trol may /ook like a puzzle—but it doesn’t 
have to be one. 

Simply look for the mixer that gives 
you most choice for the money. That's the 
one most likely to give you the long-run 
economy you're seeking. 

For example, if corrosion is a problem, 
you'll want a free hand in choosing the 
material for the mixer shaft and propel- 
ler. It's good to know you can get these 
parts in avy machinable metal or alloy 
(and with special covering, if you want it) 
—when your choice is a LIGHTNIN Mixer. 
Leak-free sealing — Perhaps you've taken 
a close look at maintenance costs, and 
decided you'd like a mixer with a rotary 


mechanical shaft seal instead of a stuffing 
box. You can get such a seal on any 
LIGHTNIN Side Entering Mixer (it’s sav- 
ing many oil companies thousands of 
dollars a year On maintenance). Or you 
can take your pick of four standard 
packed stuffing boxes, two of which per- 
mit repacking without draining the tank. 
Choice of power input—What's your 
preference on mixer drive units? You can 
choose a highly efficient gear drive, or a 
lower-cost V-belt drive, for your LiGut- 
NIN Mixer. On gear-drive LIGHTNINs, 
you can have a fluid coupling between 
motor and drive to handle excessively 
high starting torques. 

You want a mixer big enough to han- 
dle the job. But you don’t want to pay for 


“Lightaim Mixers 


MIXCO fluid mixing specialists 


FOR LATEST MIXING INFORMATION and full description of LIGHTNIN Mixers, send 


for these helpful bulletins: 

[_] 8-102 Top or bottom enter 
ing; turbine, paddle, and 25HP 
propeller types: | to 500 HP 

[_] B-103 Top entering; propel 
ler types: 4 to 3 HP 

["] B-108 Portable: % to 3 HP 


[] B-104 Side entering: 1 to 


(_] 8-11 2Laboratory and small- 
batch production types 

() B-109 Condensed catalog 
showing all types 


0 B-111 Quick-change rotary 
mechanical seals for pressure 
and vacuum mixing 


(_] B-107 Data sheet for figuring 


mixer requirements 


Check, clip, and mail with your name, title, company address to: 


MIXING EQUIPMENT Co., Inc., 131-e Mt. Read Bivd., Rochester 11, N.Y. 


In Canada: Greey Mixing Equipment, Ltd., Toronto 10, Ont. 


excess horsepower. With LIGHTNINs, you 
have a full range of sizes to choose from 
—18 basic models, 1 to 25 HP. 

Finally, you can order LIGHTNINS with 
the motor that gives you best service and 
minimizes your stock requirements: any 
make with NEMA frame; any current char- 
acteristics; any enclosure or insulation. 


Get these 20-year savings —You don't 
pay more for this freedom of choice. You 
save— because you Cut your mixer operat- 
ing, maintenance, and parts-stocking cost 
for as long as the next 20 years. 

Start planning now for long-term sav- 
ings in your fluid mixing operations. For 
quick, competent help, just phone your 
LIGHTNIN Mixer representative (listed in 
Refinery Catalog). Or write us direct. 


CUT MIXER MAINTENANCE as much as 60% 
with the new LIGHTNIN cartridge-type rotary 
seal, optional with LIGHTNIN Mixers. It posi- 
tively stops leakage, runs for years without 
adjustment—and slides off the shaft for fast, 
easy replacement if ever necessary. 
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M-S® CRACKING CATALYSTS 
Silica-Alumina (13% and 25%) 
Silica-Magnesia (experimental) 


REFORMING CATALYSTS 
Catforming Catalyst—Silica-Alumina-Platinum 
Powerforming Catalyst— Alumina-Platinum 


DEHYDROGENATION CATALYST 
Chromia-Alumina 


POLYOLEFIN CATALYST 
Chromia-Silica-Alumina 


DEHYDRATING AGENT 
Silica Gel 


ANTIOXIDANTS 
Dav-Ad 101 (alkylated phenol) 
Dav-Ad 102 (alkylated phenol in toluene) 


Complete laboratory facilities and technical assistance 













DAVISON CHEMICAL COMPANY 
Division of W. R. Grace & Co. 
101 North Charies Street, Baltimore 3, Maryland \ 
SALES OFFICES: Chicago, lll.; Houston, Tex.; New York, N. Y.; 
Baltimore, Md.; San Francisco, Calif.; Tulsa, Okla. 
In Canada: Davison Chemical Company Ltd., Toronto. 
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bundles with ONE machine and ONE operator 


e Traveloader, the unique Baker side-loading 
fork truck, is ideally suited for removing, stor- 
ing and installing heat exchanger tube bundles. 
In the above photo, it is placing a bundle it 
has just removed from a process system, onto 
“Christmas Tree” racks in yard storage. 

Traveloader is a revolutionary handling 
machine designed expressly for long, unwieldy, 


awkward loads. It picks them up from the side, 
carries them securely on the truck deck, and 
stacks them to a height of 12 feet. It operates 
indoors and out, over paved or unpaved road- 
ways —and over highways at speeds up to 30 
MPH. Capacities from 10,000 to 12,000 pounds 
— gas or diesel operated. 


For complete information, write for Bulletin 1360. 


THE BAKER-RAULANG COMPANY 


|G¥=1-020 1248 WEST 8Oth STREET e CLEVELAND 2, OHIO 








Thavelonden. easily handles bulky heat exchanger 








J industriatirucks [i A Subsidiary of Otis Elevator Company 
7T1 


60 See Back Cover te more 1tormation on products ind services PETROLEUM PROCESSING, May, 195 








ei Stee | I NS a Sow 5 


Ud 


Of all the industries which have contributed to 
the phenomenal growth of the United States and 
to its productive capacity both in peace and war, 
none has been more fundamentally essential than 


the Refrac tories indust ry. 


Refractories Products—such as Firebrick, Cast- 
Plastic Firebrick and 


Mixes, Cements, Mortars, Coatings, and Clays 


ables, special Ramming 


are the means by which the energy in today’s 


industrial furnaces is harnessed and 


controlled. 


modern 


Refractories... “for the Furnaces of Industry’’ 








From these furnaces of industry come practically 


everything we use in our daily life. 


All basic industries utilize Refractories in their pro- 
cesses—and they look to Mexico REFRACTORIES 
and its co-ordinated divisions for the proper Re- 
fractories Products to meet their specific service 
conditions. 

Research .. 


Control 


. Product Development . . . Quality 
‘ On-the-Job Service . . These are 
standard procedures in our organization and are 


the reasons for our recognized leadership. 


In the “Sure Hands of Experience” 





(MEX-R-CO ) 


124 





MEXICO REFRACTORIES COMPANY 


MEXICO, MISSOURI 
NILES FIRE BRICK’ DIV.— Niles, Ohio @ NATIONAL REFRACTORIES DIV.— Philadelphia, Po. @ BIG SAVAGE REFRACTORIES DIV.— Frostburg, Md. 


Canadian Affiliate: REFRACTORIES ENGINEERING & SUPPLIES, LTD.— Hamilton, Ontario, Canada 
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(1) Bolted diaphragm case assures tightness, offers no pockets to accumulate moisture, permits use 
of flat stock diaphragms in emergency. (2) Cast iron yoke provides inherent rust resistance ‘and 
rigidity — cannot get out of alignment. (3) Standard 6-30 psi range springs available (at no extra 
cost) for easy interchangeability with 3-15 psi range. (4) Stroke scale shows actual increments of 
plug travel. (5) Full specification data on serial plate gives complete information at a glance. 
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Masoneilan Control Valves Pioneer in 





Practical engineering aims at reducing main- 
tenance to a minimum and speeding unavoid- 
able servicing. That’s one reason Masoneilan 
Valves find such widespread acceptance — 
they combine the economies of long life, low 
service costs and minimum downtime. 
Mason-Neilan pioneers many high C, de- 
sign features with the maintenance man in 
mind — making his job simpler and more 
speedily accomplished. Consider, for ex- 


ample, these ten ways in which proper design 


Yesign To Cut Downtime! 


Practical Engineering Builds In Features 
to Speed Servicing, Reduce Time Losses 


helps save important money. And for the full 
story on the complete line ask the office 


nearest you —or write 


MASON-NEILAN 


Division of Worthington Corporation 
49 NAHATAN STREET, NORWOOD, MASSACHUSETTS 


. ao EO ian. at a . 
MASONEILAN 7 


Sales Offices or Distributors in the Following Cities: New York « Syracuse 
Chicago * St. Louis + Tulsa « Philadelphia « Houston « Pittsburgh 
Adanta « Cleveland +« Cincinnati * Kansas City « Phoenix « Detroit 
San Francisco + Louisville « Salt Lake City « El Paso « Albuquerque 
Charlotte + Los Angeles «+ Corpus Christi « Denver + Appleton 
Birmingham New Orleans «+ Seattle 
Mason-Neilan Regulator Co., Ltd., Montreal and Toronto 


(6) Split-ring, preformed packing assures long service, ease of replacement. (7) Motor is easily re- 
moved from bonnet without disturbing packing box. (8) Bolted packing box assures maximum seal 
with minimum friction; provides visual check on packing life. (9) Superfinished stems move freely, 
reduce packing box friction, increase packing life. (10) Interchangeability of trim parts assures 
accurate fit of replacements, speeds conversion for change of process. 
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Alhambra, Calif. 


See Back (¢ 





Now, from Panellit Service Corporation, 


a completely new concept 


OVCI 


im the field of instrumentation 


contractual maintenance 
for control systems 


PSC will establish and operate 
your instrumentation department 


PSC at present has the contract 


for all of the instrument maintenance 


for 


at a large, new East Coast refinery 


Phone, wire, or write for full information 
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SRvice core 


A SUBSIDIARY OF PANELLIT, INC. 


7431 North Hamlin Avenue + Skokie, //linois 
Phone: COrnelia 7-8300 


BRANCH OFFICES 


Atlanta, Ga. ° Houston, Tex. ” Wilmington, Del. + Toronto, Canada 


more information on products and SeCTVICCS 
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for Better Non-Lubricated CARBON PACKING 





‘ 
( AOOK carbon packing rings are made of a 


special earbon graphite material that auto- 
matically assures you Aigh resistance to wear, 
chemical inertness and excellent heat condue- 
tivity. 


COOK Rings in any case make for a better 


you the perfectly engineered carbon packing. 
If you have sealing requirements for non- 
lubricated compressors, write today for a 
sample carbon ring, plus literature on Cook's 
complete line of packing materials. Address 


©. Lee Cook Company, 942. South Eighth Street, 


seal but when placed in a Cook case assure Louisville 3, Ky. 
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¢c.LEE 


COMPANY 


A Division of Dover Corporation 


Sealing Pressures Since 1888 
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atalytic Maintenance Manpower in Reserve 


Catalytic-supplied Maintenance Manpower as Needed 


HOW HIGH ARE YOUR MAINTENANCE COSTS? 


This graph of the actual maintenance man- 
power load of an operating facility demon- 
strates how Catalytic’s Contract Maintenance 
Service can lower production costs in modern 
process plants. 





This service provides... 
Stabilization of plant employment... 
Additional skilled labor when needed... 


Release of management from costly super- 
vision of non-profit phases of the 
operation... 


Easier control of maintenance costs... 


aupeatagaee CA TA L YT I C 


Catalytic’s flexible supporting work force 
responds to peak-and-valley maintenance 


manpower needs. CONSTRUCTION COMPANY 
Whether you want to assure minimum main- se 

tenance manpower costs in an operating Philadelphia 2, : Pennsylvania. Toledo, Ohio 
plant or to establish flexible. economical In Canada pene onstruction of ( anada, Limited; Sarnia, 
maintenance in a new plant... you will find ntario; Toronto, Ontario; Montreal, Quebec 


Catalytic Contract Maintenance Service means 
more profit and less operating expense, 


CATALYTIC ON-TIME ... ON-BUDGET SERVICES for the atomic energy, chemical, petrochemical and oil refining 
industries - Project Analysis - Process Design - Economic Studies - Engineering - Procurement - Construction - Piant Operation 
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For Hydrodesulfurization 


HARSHAW 
COBALT MOLYBDATE 
CATALYST 


% 223 regeneration cycles without loss in 
activity —a typical performance given by Harshaw 
Cobalt Molybdate Catalyst, accomplished while 
treating one of the most difficult charge stocks. 


% Recording less than 1.0¢/bbl. accumulated 
costs—with no indicated loss of activity, Harshaw 
CO-MO has been full scale tested the longest of 
any hydrodesulfurization catalyst. 





Unifining Unit, Union Oil Company of California refinery, 
Oleum, California uses Harshaw Cobalt Molybdate 
Catalyst. 


Make Gas 


H Recycle Gas 
ydrogen C Y aaelaliolalelion 
Make-Up ompressor 


Reactor 


Feed-Product 
Exchanger 


High Pressure 
NY Jereleeliols 


Since you know the critical ingredient of any catalytic genation. We shall be happy to point out the many 
hydrogenation reaction is the catalyst, the above facts specific advantages that come with using Harshaw 
should prompt you to acquire complete details on this Cobalt Molybdate Catalyst and discuss any specific 
premium commodity in the field of catalytic hydro- application you may be considering. 


Feel free to contact your nearest Harshaw office 


Chicago 
Cincinnati 


THE HARSH AW Cleveland 


Detroit 


ARSHAW CHEMICAL CO. <= 


Houston 
Los Angeles 
Philadelphia 
Pittsburgh 
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Get the 
LEVEL 

READINGS 
of LIQUIOS 


THAT BOIL 
and Flash 






Jerguson 
Large 
Chamber 
Gage 





The Jerguson Large 
Chamber Gage is de- 
signed to indicate the 
level of liquids whose 
tendency to boil and 
flash makes an accu- 
rate level reading im- 
possible with ordinary 
gages. 


The chamber of this Jerguson Gage is 
of such large diameter that the level is 
not badly upset by boiling action of the 
fluid. This makes possible close level 
readings, the kind you want and need 
for accurate control and safety. 


You don’t have to be satisfied with 
gages that require guessing at level read- 
ings. If liquids boil, install Jerguson 
Large Chamber Gages and be sure of the 
liquid level. 


The Jerguson Large Chamber Gage is 
available in reflex and transparent types. 
Write for full information on this and 
other Jerguson Gages. 








Tapped 3,” pipe 
threads standard f) 
Available with 
2” flanged ends | 
for direct connec- 


tion to vessel 1! 





Gages and Valves for the 
Observation of Liquids and Levels 


JERGUSON GAGE & VALVE COMPANY 
100 Adams Street, Burlington, Mass. 
Offices in Major Cities 


Jerguson Tress Gage & Valve Co., Ltd., London, Eng 
Pétrole Service, Paris, France 
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; PUMP 
°* USERS! 


Low Shaft Deflection 
Means Less Down Time 


%& Reduce packing and bearing problems with Dean 
Brothers centrifugal pumps which are engineered for 
top performance at 3500 RPM. 

Large shaft diameters with short overhang minimize deflection, re- 





duce packing wear and avoid metal-to-metal contact within pump at 
close running clearances. 





¥%& Low shaft deflection is a must for satisfactory mechanical 
seal operation. Dean Brothers seals are manufactured to 
their own specifications. Both pumps and seals are de- 
signed for mechanical reliability. 


LL al The Best is our Standard 


Calculation forms which will aid proc- 
ess engineers in determining pump 
shaft deflection are available from Dean 
Brothers Pumps on request. 





SW ae 


EST. 1869 


323 West 10th St., Indianapolis 7, Ind. 
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This type of reaction system, utilizing the 
horizontal Stratco contactor and the Stratco 
effluent refrigeration recycle, produces higher 
yield, higher quality alkylate with less catalyst 
consumption and lower capital investment. 


21 Contactors now operating with Effluent 
Refrigeration 


20 Under construction. 
*Licensed by Stratford Engineering Corpora- 


tion. We cooperate with your contractor in 
plant design. 


Corporation — 
"PETROLEUM REFINING ENGINEERS — 
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CHEMISTRY at work 


; 


... Which also means contributing to the literature of the industries we servé 





Here's help for the idea man 


CT) Zell am ol-le-lelar-1 
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‘Percolation Adsorptive Processes... “Pressure Drop Through Packed 
Static-Bed and Continuous” Static Beds”’ 


Here’s an idea-stimulating, study-in-depth of the This bulletin leads you from typical applications 

potentials of sorptive processing. Twenty-four pages through basic design equations to typical design pro- 

in all, the factual text is supported by process flow cedure. Charts include friction factor vs Reynolds 

diagrams, 14 graphs, charts and curves, and 7 com- Number for flow of liquids through packed static 

pilations of important tabular data. beds, as well as calculated values of mean equivalent 
particle diameter. 


HERE ARE THREE WAYS TO GET YOUR PERSONAL 
COPIES OF THESE HELPFUL BULLETINS 


1. Stop at our quarters in the Sheraton. We'll be pleased to see you. 


2. Fill in and mail the coupon. 


. . . + . . . . . - 3 


Use the inquiry card device on the cover 
MINERALS & CHEMICALS of this publication. 
CORPORATION OF AMERICA 


5315 Essex Turnpike, Menlo Park, N. J. For More Data. see Refinery Catalog, Pages 618-619 


Please send me without obligation: 
“Percolation Adsorptive Processes .. 
“Pressure Drop Through Packed Static Beds” 


Specific guidance and samples for proposed 

application in 
CORPORATION OF AMERICA 
5315 Essex Turnpike, Menio Park, N.J. 


Leaders in creative use of non-metallic minerals 
ATTAPULGITE (Attapulgus) 

company ACTIVATED BAUXITE (Porocel) 

KAOLIN (Edgar « ASPs) 

LIMESTONE (Chemstone) 

city zone state SPEEDI-ORI FLOOR ABSORBENTS 


nome 





address 
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Galloway Offers 5 Key Improvements With a 5-Year Guarantee 








DECAY RESISTANT WOOD—Douglas Fir, pressure treated with 
Chemonite, is used throughout Galloway cooling towers . . . 33% 
stronger in modulus-of-elasticity than Redwood . . . this ma- 
teria! adds years te service life. 





A MORE DURABLE DISTRIBUTION SYSTEM — The distribution 
laterals are impervious to fungus attack, and withstand extreme 
alternating wet-and-dry operations. Newly designed sloping drift 
eliminators provide improved access to the distribution system, 
and allow greater air velocities within the tower. 


2 STAINLESS STEEL RESISTS CORROSION—All metal bolts, straps, 


and connectors are of stainless steel . . . The ‘‘straddle-brace’’ 
design eliminates much hardware, so Galloway hardware costs 
are competitive with less desirable metals. 












4 First LEAK-PROOF EXTERIOR SHEATHING—Improved appearance 
is a Galloway tower feature with “‘sandwich panel’’ sheathing. 
Bonded between leak proof plastic sheets, this patented material 
waterproofs the tower inside and out. 


5) GALLOWAY-WESTINGHOUSE VERTICAL GEARMOTOR—Specially de- 
signed for efficient use in cooling towers, this moisture-proof 
power unit eliminates right angle gears, shafts and flexible 
couplings, thus minimizing mechanical problems 


Multi-million dollar propulsion system component development facilities, including the Galloway cooling 


Tewer, for United States Air Force. 


G. W. GALLOWAY CO. 


Home Office — ARCADIA, CALIFORNIA 





G. W. Galloway Co. Engineers and Construction 





DESIGN FABRICATION 


CONSTRUC TIC 


Branch Office — JOPLIN, MISS 0 


Quick to Check Out... 





SEND 
FOR 
MORE 
INFORMATION 
ON 
ADVERTISED 
PRODUCTS 
OR 
SERVICES 

















USE 
EASY 
SERVICE 
CARD 
ON 


TRADE Many operators place a single purchase order with Glitsch for both the tower 
SHOW internals and the pressure vessel itself in order to save time and money and tc 
afford a more efficient operation. One inspector can check out the entire job— 
BACK which also saves time and expense. Glitsch is completely equipped to fabricate 
COVER any design and type of pressure vessel—built exactly to our customer's process 

specifications—according to all code requirements, at competitive prices, and 
with a quality of workmanship that is unexcelled by any other plant in the indus 
try. A complete set of drawings is furnished with every job and the services of 
Glitsch field personnel are always available when required. No job is too small 
nor too large; we can fabricate vessels as large as 124° x 162’, completely 
equipped with walkways and platforms. 

Calling in a Glitsch man at the earliest possible stages is one way you can be 
sure that regardless of the process, your project will be expertly engineered 
and fabricated. Your nearest Glitsch representative will be glad to give you illus 
trated literature and additional details on this and other Glitsch equipment 
without obligation. Fritz W. Glitsch & Sons, Inc., P.O. Box 6227, Dallas, Texas. 


DALLAS « NEW YORK e TULSA ¢ CLEVELAND e CHICAGO * HOUSTON e LOS ANGELES © UXBRIDGE 


Qlitsch Packaged Units 
—lowow and Srctormals 
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specify BORN heaters. 
BRANCH OFFICES: 3 


Denver, Colo; Houston, Tex; Los Any it 


aa) Tt a C Calif.; New York, W. Y¥.; Shreveport 
FOREIGN FICES: 
a! | gi eer! ng ompa ny ot IGN + +p 
Brandon, Manitoba, Canada 
i . " =f Nga 
al Monufacturers of Direct-Fired UPFLO Heaters ae Loa — 
TULSA, OKLAHOMA mim 
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m “PRESCRIPTIONS” 
OR REFINERY PROBLEMS! 
...by TRETOLI 


Saag? 


mode) ii iel-jiel. | 








TRETOLITE coo couen BT oe 
CHEMICAL «=A CORROSION = aaa 


/ DESALTERS @ INHIBITORS @ 









ee ee) 


Used daily by refiners all over the world... Applicable to practically every refinery system 
; currently desalting over 1!. million barrels requiring internal corrosion protection. Test 
; per day, at an average cost of .0013 cents per coupons, application advice and other specific 
barrel, with salt removals in the 95 to 100°; assistance—as well as the Tretolite research 
range. Tretolite Desalting can be acquired by and laboratory facilities—are always available 
purchase, rental or owner-built options. to you. 








COPPER 
pote} ar Vil wale), | 
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OMEN Y 


KUPLEX Tret O1te 


METAL 
DEACTIVATOR 






CHEMICAL 
DEMULSIFIERS © 






A metal deactivator for refined hydrocarbon For the correction of a wide variety of emulsion 
products such as gasoline, kerosine, jet fuel, problems that plague most refineries: tank 
diesel, furnace and turbine oils. Prevents the bottoms disposal, refinery wastes, various 
deterioration of these products caused by metal treating procedures. Also available as fuel 


catalyzed oxidation. emulsion preventives, to prevent the emul- 
sification of burning oils and diesel fuels. 


BE 


ik te Man inthe Ret Cor TRETOLITE COMPANY 


A DIVISION OF PETROLITE CORPORATION 







For Further Information on 

These or Any Other Treto- 369 Marshall Avenue, St. Louis 19, Missouri 

lite Products, ask 56515 Telegraph Road, Los Angeles 22, Calif. 
your Tretolite 


Refinery Serv- 
ice Man Chemica/s and Services for the Petro/eum industry 


\ Hw ; Desalting - Demulsifying « Corrosion Inhibiting + Scale Prevention + Fuel 
Oil Additives + Water De-oiling + Metal Deactivators 


} na 7« 
1d Cl ( 


Pe 
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Tretolite desalting. the first all-chemical desalt- 
ng process. is now ava lable to vou in a choice ot 
plans, one of which is certain to fit into your operation 
ind financial polis 


“i. standart irencony 


furnishes a list of the equip- 
I it n-tructions for installation and, working 


n with the flow stream in the 


I refinery. Data on the rate of Tretolite injection 
lor opt im desaltir results, operating instructions, 
peratures, pressures and water requirements are also 


Pretolite Refinery Service Engineers check con 


ruction pro¢ ire to insure that installation is aceord 
cations; they also assist with start-up and 
ke periodic visits after the unit is in regular operation. 


“~~ oi Purchase 


te Company ships the desalting plant 
equipment to - refinery. Erection is then carried on by 
refinery personnel or by an erector of the customer's 
choice. Inspections during construction, start-up assist- 
ince, and periodic inspections are provided by the Treto- 
lite Refinery Service staff as in plan No. 1. When the 
desalting plant is ready to go on stream, Tretolite Refinery 
vice Engineers supervise an acceptance test run to 
et the guarantee of minimum chemical requirements 


} 


salt removal efficiency as set forth in the contract. 


__ Rental bye Option to Purchase 


an is similar in all general respects 


to instructions, supervision and materials furnished in 
plans No. 1 and No. 2. After acceptance requirements 
have been fulfilled, the pre-determined annual rental fee 
is pava iccording to the payment option selected by 


\fter the plant has been operated for three years 
on the rental basis, the customer has the option of purchas- 
the equipment for a pre-determined price. (This price 
reduced after each year’s rental.) After a unit has been 
1 on a rental basis for seven years, the annual rental 

fee s reduced about 50‘ 


For additional information, 


= ASK THE MAN IN THE RED CAR 





I R ry Serv Eng 
r I i g you ¢ pl t 
' } r A 
ng Tretolite Desaltis 
| nt well operat- 
ir ] pertorr data on 
pl rrently in service 


advantages of the 
TRETOLITE 
DESALTING SYSTEM 


° Proved Performer. 
Used to purify 1% million barrels every day. 


° 95 to 100% Salt Removal. 


* Average Chemical Cost of 1.3 mills 
per Desalted Barrel. 


* Automatic Operation. 





ert Sete Sate 


Chemicals and Services for the Petroleum Industry 


DESALTING © DEMULSIFYING ® CORROSION INHIBITING 
SCALE PREVENTION ® FUEL OIL ADDITIVES 
WATER DE-OILING ® METAL DEACTIVATORS 
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NOW... pre-mixed additives 


me ee = 


‘ 


- w Du Pont offers the protective 
= ialities of two additives, pre-mixed 

r your convenience: Fuel Oil Addi 
No. 2 (FOA-2) and Du Pont 
Metal Deactivator (DMD). Re- 
pectively, they provide outstanding 
bilizing and dispersant action, 
d protection against the effects of 

pper contamination. 
Che result isasolution that guards 
inst practically all the major 
emical causes of oil burner trou- 
s and failures. 

The new additive is available in 
different concentrations. One, 
_- )A-208, is composed of 8°7, DMD 
1 92°97, FOA-2. The other, FOA- 
», is a 12% DMD, 88% FOA-2 


ition. 


Stabilizer and dispersant 


stabilizing action of Du Pont 
)A-2 retards the formation of in- 
ible residues during bulk storage 
1 in customers’ tanks. The dis- 


int action of FOA-2 reduces the 


NEW combination prevents gel-clogging in fuel lines as 
well as sludge-plugging of filters, screens and nozzles 


size of the particles in any residues 
that may form. 

In these two ways, it prevents a 
build-up of sludge that causes clog- 
ging of filters, screens and nozzles. 


Prevents gel-clogging 
Clogged fuel lines are generally due 
to the formation of a gelatinous ma 
terial. This is frequently caused by 
contamination 
screens, feed lines, valves and other 
fuel handling equipment. DMD pre 
vents this effect of copper contamina 
tion thus preventing the need for 
many sery ice calls due to gel clogged 


from copper in 


fuel lines 

Now, it is possible for refiners to 
add this complete three-way prote 
tion in a single operation. For best 


results, Du Pont FOA-208 or 212 


Petroleum 


offer new convenience to refiners 


should be added to freshly prepared 
stocks at the refinery. 





—————= SALES OFFICES — 


Chicago 3-8 So. Michigan Ave RAndolph 6-863 
Cleveland 15-25 Prospect Ave SUperior 1-1363 
Denver 2-510 Mile High Center Bidg. . AComa 2-2347 
Houston 2 

705 Bank of Commerce Bidg CApitol 5-1151 
Los Angeles 17—612 So. Flower St MAdison 5-1691 
New York 20 

1270 Ave. of the Americas COlumbus 5-2342 


Philadelphia 23 Penn Center Plaza 
Pittsburgh 22—1 Gateway Center ATlantic 1-2933 
San Francisco 4-111 Sutter St EXbrook 2-6230 
Seattle 3--4003 Aurora Ave MElrose 6977 


} 


Tulsa 11811 Sc 


LOcust 8-3531 


Baltimore Ave LUther 5-5578 
of Canada (1956) Lim 
85 Eglinton Ave. East, 

HUdson 1-6461 


In Canada—Du Pont Company 
ted, Petroleum Chemicals 
Toronto 12—Ontario 

in Other Countries—Petroleum Chemicals 
Export Sales, 7496 Nemours Bidg., Wilmington 98 
Del., Olympia 4-5121, Ext. 2962 
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Better Things for Better Living 
through Chemistry 


Chemicals 


I. DU PONT DENEMOURS & CO. (INC.)— Petroleum Chemicals Division, Wilmington 98, Delaware 


May, 1957 


OLEUM Prox LESSING, 





See Back Cover ft nore informati 


f mid 









ger TEE OTTO EE SOE rt 
) tal 


7 ih 
iwW.H. & L.D-DETZ } 


% f ; 
~~ / . Chemigh Engineers MAAAAANANWY, 







5 REGISTERED PROFESSIONAL CHEMICAL ENGINEERS 


fo 
< 


— > CoP TANTS ON ALL ¥ 
N LL WATER PROB M 
Z ncn nace ; L @) ee Ss 


LLINGHAM AND WORTH STREETS 
PHILADELPHIA 24, PENNSYLVANIA 
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©~ BETZ LABORATORIES, INC. 
Ls GENERAL OFFICES | ENGINEERING HEADQUARTERS | CONSULTANTS ON INDUSTRIAL WATER PROBLEMS 


Piece GILLINGHAM & WORTH, SERRISEIRWFEADELPHIA 1 
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Industry Report 


; 74 pages of useful reference information in three sections: 


‘ © Complete refinery directory, for both United States and Canada, 
including crude and principal process unit capacities, principal product 


; volumes, key personnel, geographical location, and mailing address for 
each of 359 plants, as well as key personnel, geographical location, and 
mailing address of company home offices starts on p. 81 


e Glossary of 168 Refining Processes, including a complete index 
(pg. 149), 74 schematic flow charts, 1,000 literature references, and a 
coded cross-reference system enabling you to find which engineering, 
design, and construction firms furnish specific services for each process 

starts on p. 97 


¢ Who's Who in Refinery Service Firms, with the coded cross- 
reference system correlating this directory with the Process Glossary. This 
listing tells the type of service each firm provides, who to contact for i 
details, and addresses of home and/or branch offices starts on p. 150 
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CAPSULE SUMMARY e e e 1957 Refining Industry Survey 
(in b/d as of April 1, 1957 


hased on following 16 pages of detailed survey information) 


In Operation — Planned or Building '' 
U.S. Canada Total U.S. Canada Total 
Number of companies............... 248 26 274 22 2 24 
Number of plants..................... 315 44 359 23 2 25 
Crude distillation: 
Units 311 43 354 19 2 2\ 
Capacity 8,738,778 697,800 9,436,578 330,000 40,000 370,000 
Catalytic cracking: 
Units 158 24 182 8 2 10 
Capacity 3,587,903 319,287 3,907,190 209,300 8,100 217,400 
Thermal cracking: 
Units 125 14 139 2 | 3 
Capacity 1,328,004 60,300 | 388,304 2,000 1,600 3,600 
Catalytic reforming: 
Units 151 2! 172 45 7 52 
Capacity 1,110,624 90,425 1,201,049 366,230 27,550 393,780 
Thermal reforming: 
Units 34 3 37 — — — 
Capacity 219,992 17,000 236,992 -- — _— 
Hydrogen treating: 
Units 74 V1 85 36 5 4| 
Capacity 756,810 40,175 796,985 403,825 41,500 445,325 
Isomerization: 
Units 6 = 6 2 -— 2 
Capacity 12,950 — 12,950 4,600 — 4,600 
Coking: 
Units 42 5 47 3 -- 3 
Capacity 422,720 13,097 435,817 28,300 —_ 28,300 
Visbreaking: 
Units 38 10 48 | 2 
Capacity 369,500 '' 64,000 433,500 3,000 3,000 6,000 
Polymerization: 
Units 144 19 163 6 2 8 
Capacity (b/cd product) 178,275 21,584 199,859 9,065 670 9,735 
Alkylation: 
Units 67 2 69 15 _ 15 
Capacity (b/cd product) 256,620 2,250 258,870 51,430 _ 51,430 
(1) Includes complete new plants, new units, and capacity expansions (design or estimate) in existit wn 
(2) Thermal reforming capacity is for 33 U.S. units: no data available on 34th unit 
Coking capacity is for 41 U.S. units: no data available on 42nd unit 
(4) Vishreaking capacity is for 34 U.S. units: no data available on other four units 
i/Avlation capacity under construction includes two expansions that totalled 5,600 b d 
"ae table above summarizes the detailed informa Canada with 1,000 b/d capacity 
tion in the 16-page survey of U.S. and Canadian 5—In addition to these completely shutdown plants, 
refining which starts on page 81 there is an estimated 225,000 b/d of idle capacity in 
Six highlights of this survey follow the U.S. due to partial shutdown in existing operating 
i—Catalytic cracking still dominates the existing plants 
process capacity, with thermal cracking second, and 6—Eight U.S. plants, shutdown in recent years, are 
catalytic reforming third being dismantled. The data in this directory has for 
2—-In new construction, however, catalytic reform- the most part been obtained directly from the petro 
ing and hydrogen treating are both rapidly outstripping leum processing companies in an extensive survey 
catalytic cracking capacity. The Editors of PETROLEUM PROCESSING are grateful 


Total new construction currently underway, or for the wide cooperation given by the petroleum in- 
planned, for U.S. and Canada will cost an estimated dustry. In those cases where information was not ob 
$500-million tained at deadline time, the Editors have relied on 

4——There are today 32 idle plants in the U.S., with — previously published data from reliable and authorita 
an estimated capacity of 110,000 b/d, and two in _ tive sources 
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| Petroleum Processing’s 
: 
| 1 Me 5 y R fi Di t 
United States and Canada 
H comprehensive survey of plant locations, process capacities, and 
product outputs—com piled by the editors of Petroleum Processing 
’ 
. . 
How to Use this Directory 
@ Companies are arranged alphabetically. Plants within a company are arranged 
alphabetically by state, by location within that state 
@ Key numbers have been assigned each company, and the same number plus a 
sufthx number for each plant of a company. These numbers are used to identify 
plants on a 35x22-in. “Map of U.S. and Canadian Refineries.” (Available as 
Reprint R46, 25¢ a copy.) 
@ Asterisk (*) indicates information from published sources—not verified by the 
company during the PETROLEUM PROCESSING survey. 
@ Capacities and volumes are given in barrels per calendar day (b cd) unless 
otherwise specified 
. * Baltimore, Md 6-2 ¢ Mt Pleasant, Texas 8-1 
U. Ss. Refineries , Cr pweake Ave i< t % f + f ? Mt F wnt 
nore; pt irt Crude oper cap 
Crude oper cap per é 
A Prin prod phalt AMERICAN MINERAL SPIRITS CO 9 
Fuel proc unit kit erative N Mict n Ave ' f 
ADVANCE REFINING CO 1 7 Key personnel- W. T. F ; 
o i tra t > M As We enhar r¢ ¢ { 
Pre * Toledo, Ohio f r 9-1 
¢ Cincinnati, Ohio 6-3 DM FTA apr rome A L ; , 
* Centralia, Ill 1-1 Brower Rd, C mt Park Homilt ¢ ' 
ms rico , phas PO Box 14, Western Hil St nnoti 14: ph AMERICAN OIL CO 10 
w $4 riftr “s Ww . N ai 
Crude oper cap Crude oper cap ; ; w r y t 
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Key personnel—-—. £. Van Burer fy t ) F Box Rict f } \ Key personnel 
Constr plans 
ALLBY ASPHALT G REFINING CORP 4 Crude oper cap 
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_— ey passennes * Savannah, Ga 10-2 
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Crude oper cap sel Bh orn ~ “i t ha lle Mi Crude oper cap 
ALLIED MATERIALS CORP 5 t rd ( f) G Barber Cor Prin prede— 
 o054 W. Ba Y ed Key personnel 
* Gilsonite, Colo 7-1 * Destrehan, La 10-3 
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Crude oper cap fresh G r ’ 
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American Oil Co ‘cont 
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. Texes City, Tex 
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Constr plans 
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AMERICAN PETROFINA, INC : 11 
feller Plaza. New York. N.Y corme 

n neraer of Panhandle ‘ to Americar 

Pot ‘ r it { Ame Liberty 


¢ Wichita Falls, Tex 
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Prin prods nfr 35 et fue 4 
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neer ry 


ANDERSON-PRICHARD OIL CORP 12 


k 
h RE 4 N_ Prict 5 onf - 
e Arkansos City, Kans 12-1 
Crude opera cap |°% 55% 
Prin prods t ht 
Fuel proc units P f xt crack 
r hh f> ‘ A * h therrn k 
Seas, Plabtarimes f y prod 
Key personnel | rt t supt; D n 
Constr plans ‘ P crude un t 
* Cyril, Okla 12-2 
Crude oper cap . 
Prin prods mt ht 
Fuel proc units P f t 
Key personnel — t er, pit supt; O. F 
ARIZONA REFINERIES, INC 13 
« Coolidge, Ariz 13-1 
Crude oper cap n 
Constr plans 
AROMALENE, INC 14 


ASHLAND OIL G REFINING CO ‘Ky 15 


9 


. Cottettsbure, Ky 15-1 
mi S$ Catlettsburg on Ky Rt 3 n Big 
Sandy te nail G ph as above 
Crude a cap OX 
Prin prods—-mtr gaso 23,180, jet fuel 3 
htg G diesel oils 16,906 fuel oils 7206 rfy 
ispha 70 t/cd 
Re proc wnlte UOP fluid cat crack 23,00 
fresh G 9506 recycle; Dubbs therm crack C 
fresh G ( recycle, Sinclair-Baker cat re 
form ¢ therm reform 3,00C cobalt-mol\ 
hydrotreat 9 UOP cat poly prods 
Key Personnel—G Myer rfy supt H 
zeskiet pers supt 
ASHLAND orl ee CO (Ohio) 16 
n, OF ph 


Greenwo 


Refining C 


4 ” Pare nt A hland Oil & 
Ky 
* Canton, Ohio 16-1 
Crude oper cap 
Prin prods mtr et fuel 
ntg 5 Of fuel o 44 3a 
ae _Proc gate UOP fluid 
fr 1S e Vv prec 





“Key Personnel W. N. Marx, rfy supt: M 
he per pt 


P roe "plone 0) t reformer by Blaw 
x nstream July j ) Co Mo Jesu 
t Blaw-kK « nstrear y 
tower Blaw-K x yn trec m J sn-58 
ATLANTIS ge co, ee 17 
) « ielphia ph PEnny 


* Philadelphia, Pa 17-1 
f Box Ph Howar 
Crude oper cap 
Prin prods mtr et fue htg 
fis ibe Ireases. wax¢e 
phalt 
Fuel proc units—fluid it =crack 
r fi, re t 
fresh & re ‘ Catf 
rod 7 &S 1 wky prod 240 
Key personnel —D. T haw, rfy mor: J 
tchin. asst rfy mor 
ert t 
Constr plans nifiner-Catformer 
Iw Kr x 4 tre ry 7 
. Port Arthur, Texas (Atré Rfy 
Crude oper cap 
Prin prods— mtr o htg fuel 
Fuel proc units—fluid cat rack 


t 7 f re 
Key personnel -P. | R n. rfy mar: F 
A + A 


Constr plans 
w K . 


AURORA GASOLINE CO 18 


FE Mor + DP mé 


* Detroit, Mich 
Crude oper cap 
Prin prods mfr + ¢ 


Fuel proc units OP f t crack 


r 7 Rexformir 4 Linif 


Key personnel | : irrar t P-mfaq 
J A f r r ‘ 
.-T IC 


erd h¢ 


. Elsie, Mich 18-2 
‘Crude oper cao 
Prin prods mtr t f 


Fuel proc unit Plotforn 

Key personnel | tt ipt 
* Muskegon, Mich 18-3 
Crude oper cop 
Prin prods—-mtr 
units P tt rack 


Fuel proc 


Key personnel R EF M rtt t 
AVIATION 


FUELS INC 19 


e Refin A Ro-S 








* Beaumont, Texas—planned 19- 

DM FTA approval for $24.8-million, issue 

Crude oper cap & 
BANKLINE O1L Co# 2 ; 

SH 5 l Ange le 3, Calif ph Mict ‘ 
L Aut ert, Pres G genl mor 

* Bakersfield, Calif 20- 
Rosedale Hw Box 28¢ Bakersfield; ¢ Fa 
Fairview 4 4744 Formerly The Norwalk 


“Crude oper cap 8000 


BAY PETROLEUM CORP, THE 
E Denver ph TAbe 

° 6 ‘Gasbre ht. ‘V P. P 

Transmission Co 


Lo. 


* Denver, Colo 
mi NE of Denver on Brighton Blvd; ma 
* at ove 

Crude oper cap | 

Prin prods—-mtr gas et fuels 
ker ne ntg fue ] 

3 is 4 liesel fuel 

Fuel proc units—fluid cat crack 4 
G O recycle break 4 y pr 

— personnel R. R. R j 

Constr gine it ref 
* McPherson, Kansas (shutdown 
* Chaimette, La 

, f f New rleor } mette 

r mette pr ct w 

Crude oper cap 23 

Prin prods—mtr 

¢ ae 

Fuel proc units—flu it crack § 

ecycle lattorr 
Key personnel >. F rd, rfy pt 


BAY REFINING CORP 
Second Nat! Bank 


f nt é a a in og 
Parent. Dow Chern 
° Bay City, Mich 
Crude oper cap 
Fuel proc units ny t rack 
Key personnel F 
BAYOU STATE OIL CORP 
; ‘ r f f 
* Hosston, La 
Crude oper cap - 
BELL OIL G GAS CO 
* Grandfield, Okla 
Crude oper cop | 
Prin prods t t € 


Fuel proc units 
Key personnel 


BERRY ASPHALT CO 


Stephens, Ark 
Crude oper cap 
Prin prods 


Key personnel MM f t 
* Waterloo, Ark 

Crude oper cap 

Prin prods 

fies personnel M. M f t 
. Gory, mir 


Guede oper ‘cop 
Key personnel_-. Farmer t 


PETROLEUM PROCESSING, 


May, 


arent, Tennessee 


OF ARKANSAS 


23-1 


24. 


wN 
uw 


195 








w 
“i 


: 
Prd 


HORN REFINING CO 26 
Ernest G Cranmer E ig, Denver, C 
ed ) by Wy Mont G Easterr 
Lovell, Wye 26-1 
from Ohio ( C timate hase 


Crude oper cap 


G WEST OIL CO OF MONTANA 27 
Huttor ig iq Spokane ~ Wast fe G 
Kevin, Mont 27-1 


Crude oper cap 


REAUX BRIDGE OIL REFINING CO, INC* 28 
: Breaux Bridge, | ph 


Anse Loa Butta, Lo 28-1 
Crude open oper cap 
BRYSON PIPELINE G REFINING CO 29 
J Tex; pt 
. Bryson, vs 29-1 
Crude oper cop 
Prin prods——mtr 9g 3 htg 
Key personnel -R. Young, rfy mgr; N 
BYERLYTE CORP sss 30 
* Cleveland, Ohio 30-1 
Prin prods spt 
* Heath, Ohio 30-2 
Prin prods isphalt 
Cc G H REFINERY 31 
* Lusk, Wyo 31-1 
Crude oper cap kimn 
CACTUS PETROLEUM, INC 32 
. LaBlar 1 Tex: ph Amhe t 
th Tex Ref na Mcf 
M 4¢ Ref C L 
Tex G Ff . 2 t 
* LoBlanca, Texas hutdow 32-1 
Crude oper cap (wh 
* Port Brownsville, Texas hutdow 32-2 
Crude oper cap (‘wher per } 
CALIFORNIA OIL CO, THE 33 
* Perth Amboy, NJ 33-1 
Crude oper cap 
Prin prods 
Fuel proc units -Houdriflow t wk 
Key personnel 
Constr plons 
ALSTATE REFINING CO 34 
Long Beach, Calif 34-1 
Feedstock 
Prin prods 
Fuel proc units 
Key personnel 
ALUMET REFINING CO 35 
Burnham, Il 35-1 
Crude oper cap 
Prin prods—-ht ‘ 


rROLEUM PROCESSING. May. 1957 





ibe 
Key personnel A. M. Conrad, rfy supt; E 
N Irmc tech dir of res 
. Princeton, Lo 35-2 
E f Shreveport; PO Box Shreve 
port; ph Haughton 2 ] 
Crude oper cap 900 
Prin prods diesel fuel 125, fuel oils 2 lube 
asphalt 2 
Key personnel J. F. Harris, rfy mor; M 
N rr apt 
Constr plans 100 | i crude t t 
t t prod to 360 and diesel fue 
taff G M. W. Kellogg nf 
CAMINOL co 36 
W 3rd St (PO Box 46¢€ Hanford iif 
ph Ludlow 2 241. W. L. Marcor Exec P 
. taatond, _ Calif 36-1 
n above 
Crude po cap 6000 oper, &( idle 
Prin prods—mtr gaso 214 et fue 
ht fuel oils 2360, rfy gas liqs 8 
Fuel proc units therm crack 2600 fresh ¢€ 
re e, therm reform 3 fresh G 
é break 2000, poly pr 
Key personnel H. O. Stevenson, VP-mf 
M seller, rfy supt; J. Leonard, pit er 
Constr plans cat reformer for Dec 
CANAL a co 37 
fe ig, Tulsa Ok k ther 
4 R t A cki ey, Pre 
* Church Point, La 37-1 
Crude oper cap 
CARTER ont co, _THE 38 
t kla ph Herry 
Parent V fard Oil Co (NJ 
* Billings, Mont 38-1 
3 mi E of Billings; Box 1163 
Crude oper cap 24,000 
Prin prods—mtr gaso 8700, jet fus 
nt Is G dist fuels 6750, fuel | 
phalts G road oils 1530, Fluid coke 27 
Fuel proc units—fluid cat crack 
fresh G 3,C recycle, Powerformer 
Hydrofiner 6900, Fluid Coker 380 frest 
recycle; non-selective poly prod 9 
4 personnel 1. J. Staid, mgr of mf f 
‘ asst mor of mfg; G. W. Wa hf 
CENTURY out co 39 
t, Long Beach 6, Calif h Gar 
field 4-1¢ C Cox, VP 
* Signo! Hill, Calif 39-1 
rner 3th G Junipero Sts, Signal H f 
" Crude oper cap 5000 
Prin prods—mtr gaso 14 htg 
Key personnel—_c Cox 
wer t supt 
CENTURY REFINING co, INC* 40 
sarden City K ph * MA 
wn, Pre Was Sha w Woter Refir 
* Shallow Water, Kans 40-1 
Crude oper cap per 
CHAMPLIN OIL & preter sga co 41 
acai ey mfg F. 
* Enid, Okla 41-1 
Crude oper cap 4 
Prin erode t ja et t 
Fuel proc units—Orthof W k 
4 r ycle Plotf 
P ; ‘ RVE 
Key personnel_—f M. Be 
hf er V her hf ¢ 
Constr plans 1 Ph HF 
CHANUTE REFINING CO., THE 42 
ae ' A k 5 
« Chanute, Kans 42-1 
Crude oper cop 
Volumes ard capacities given in 
unless otherwise noted 
Indicates information verified 


he company 
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CHEMOIL CORP 43 
Ca elet }, New rleans pr 

Expre 4. J. R. Tusson. Pre 

¢ Louisiana —planned 43-1 

betweer New Vrie ms & B if f rn 


Crude oper cap 
Prin prods 


te 
4 


mtr 

Sin 3 rf 

xe + t | 

Fuel proc units it crack, cat refor t 
¢ 


KY Kir treatir 
CHICAGO CORP 


wit wt y wned ry r 


ciT- COM OIL CORP 44 


. Loke Chertes, be 44-1 
Prin hed 


fees units 

MEK lewax . 
Key personnel Hauge f 
Constr plans—n f f pre 


G 


ores Ba Ne oe 


CITIES SERVICES OIL CO (DEL) 45 
F rtlesy ’ yk Porent Citi« i 


¢ East Chicago, Ind 45-1 


Crude oper cap 37,837 trike 


Prin prods mtr g 24 htg 


Fuel proc units—-Ke 99 fluid t r 
fresh G 84 recycle Ke f 


t rry r 

K 
rsey KY r 4 
Key personnel ( idriett pit 
tect 


Constr plans 


Ponca City, Okla 45-2 
Crude oper cap 
Prin prods 


Fuel proc units —* t 


Key personnel { A T é t 
Constr plans t 


CITIES SERVICE OIL CO ‘(PA 46 


« Linden, NJ 46-1 


Crude oper cap 
Prin pro 
Key personnel : k 


CITIES SERVICE REFINING CORP 47 


* Lake Charles, La 47.1 


Crude oper cap 
Prin prods t 


Fuel proc units —* f t 
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Cities Service Refining Corp ‘cont 
¥ } 


Key personnel 


Constr plans 


CLARK OIL G REFINING CORP 


* Blue Island, Ill 
Crude oper cap 
Prin prods t 


Fuel proc units —H riflow t cr 


Key personnel 


Constr plans init 


* Marrero, La 
Crude oper cap 


Prin prods 


Fuel proc units 


Key personnel 


COL-TEX REFINING CO 


Colorado City, Tex 


Crude oper cap 
Prin prods t 


‘ b ¢ 


Fuel proc units 


‘ ( # of 


Key personnel F. Wakefi« 
wt r enar 


COMMERCE OIL REFINING CORP 


H M P Pre A ¢¢ 


rer f 


Jamestown, Ri 
Crude oper cap 


Prin prods ntr g ; heating 


Fuel proc units 
r t r x ry 


CONTINENTAL OIL CO 


w 
* Denver, Colo 
Crude oper cap 
Prin prods t ) ht 
Fuel proc units——1 t 
Key personnel NA r fy pt 


Westiake, La 
Crude oper cap 

Prin prods 

Fuel proc units—-T t 


Key personnel M 
Andrea fy ipt 
k 


ewey, res ¢ 
Constr plons 


84 


48 


48-1 


48-2 


49 


49-1 


51-2 


* Billings, Mont 
Crude oper cap 
Prin prods—mtr ; 7 htg 
Fuel proc units P flu t 
¥ finer : . 


Key personnel—-). A. Ramsey 


ve t 


Artesia, NM 
f Arte 


Crude oper cap 
Prin prods—mtr 


Fuel proc units— form 
k thern ; f 
Key personnel £. [ € 


Farmington, NM hutdowr 
ph DA + 
Crude oper cap 4 
Prin prods mtr ga + 
Key personnel—H. H. k 


Ponca City, Okla 


Crude oper cap 

Prin prods——mtr 

t fu ht 

rf, 1s 8 

Fuel proc units—T it crack 
fs ¥ + 


f itf 


F y pre ky 
Key personnel—cC. D. Hull, rfy 
rnes, rfy supt: F. W. W igt 
Constr plans—| t ref 
co 1007 


Ke nstre 


hit 


Wichita Falls, Tex 
é je f W 1 F 

W hita F } h 
Crude oper cap * 
Prin prods—-mtr ag ht 
Fuel proc nits mt init 
therm G cat poly pr 


Key personnel). Ff Markey, rfy 
Newton. asst supt: [ 


* Glenrock, 


€ rr 


Wyo hutdow 


COOPERATIVE REFINERY ASSOCIATION 52 


f 
RDM rum. Dir of Rfa F 


L 


perative A t 


Coffeyville, Kans 


Crude oper cap 
Prin prods mtr 


t ble amount ¢ ict 
jrease waxes a ke 

Fuel proc units——flu t crack 
Mesneer & nif te 
Key personnel >. H. Kinnick, pit 
wter t supt: J. F. An 
Constr plans ky unit 

* Phillipsburg, Kans 

it € ty mit 
Crude oper cap 
Prin prods ——mtr pprox 
prox phalt t/d, f 
Fuel proc units—fluid t 
Key personnel—-D. F. Ditto, pit 
te isst supt: W. R. Kett 
Constr plans Plotf 

* Scottsbluff, Neb 
Crude oper cap 
Prin prods mtr 
Fuel proc units P tt 
h Platformer 
Key personnel Ww by, pit 
wder, asst ipt 


CORPUS CHRISTI REFINING CO 
sulf Bldg, Houston, Tex. W. E 


E xe VF Owned by Farminat 


t Box tte 


51-3 


51-5 


51-8 


52-1 


52-2 


52-3 





* Corpus Christi, Texas 53 
since e oF "Tul ‘ } 37 — : wa 
Crude oper cap . 

* Palestine, Texas é 53 
Crude oper cap (when é 


COSDEN PETROLEUM CORP _ 5 


M. *K VP 


* Abilene, Texas 


Crude oper cap 


Prin prods——mtr 


fue 


Fuel proc units 


Key personne! 


Crude oper cap 
Prin prods—mtr 


Fuel proc units 


Key personnel 
COTTON VALLEY 


* Cotton Valley, 


Oper cap, 
Prin prods 


f 


Key personnel 


Big Spring, Texas 54- 


SOLVENTS, INC 55 
v L nh # 


Lo 55- 


CRACKER ASPHALT CORP . 5¢ 


f F 


Crude cap 
Prin prods——htg 


Key personnel 
CROOK COUNTY 
Ny f 
* Sundance, Wyo 
Crude oper cap 
CROSS, HENRY H, 
* Smackover, Ark 
Crude oper cap 
* Colmar, Ill 
Crude oper cap 
CROWN CENTRAL 


¢ Pasadena, Tex 


Crude oper cap 


Douglasville, Ga 


Pre 


REFINERY 57 
f fy . 


- Pre 


co 5 
; f 


58- 


kimr 


PETROLEUM CORP 5 
Mesnere Mad h Lex ¢ 
/P-Southwest 


ithwest fF H ' 


Oe 


Fuel proc units ; t rack ] 


Key personnel 


CRYSTAL REFINING CO 


f VP 


r mMoudry ra 


e Carson City, Mich 60 


Crude oper cap 


PETROLEUM 


PROCESSING, 


May, 195 





rin prods 


Key personnel—t f 


Constr plans 


D 


xX SUNRAY oiL CO 61 
Allen, Okla hutdow 61-1 


Duncan, Okla 61-2 


Crude oper cap er 
Prin prods 
ht 
Fuel proc units Pf t 
P HF 


Key personnel 


Constr plans 


Tulsa, Okla 61-3 


Crude oper cap 
Prin prods t 


Fuel proc units I f 


Key personnel 


Constr plans 


DALLAWAX CO 62 
* Tyler, Texas 62-1 


crude oper cap 
Prin prods x 
Key personnel 


DANAHO REFINING CO 63 
* Pettus, Texas 63-1 
Crude oper cap 
Prin prods 
Fuel proc units 


Key personnel 


DELHI-TAYLOR OIL CORP 64 


Corpus Christi, Texas 64-1 


Crude oper cap 
Prin prods t 


Fuel proc units 


Key personnel 


Constr plans 


Port Isabel, Texas hi-T Mayf 
y 64-2 


TROLEUM PROCESSING, May, 1957 


A444 
A r 


Crude oper cap pe 

Prin prods—mtr 44 
Fuel proc unit Plotf } 
Key personnel J. \ rumy t t; 
Ee er + enor 


Constr plans—-Dehex 


DELROC REFINERIES, INC 65 
: CK f , 

* Fairbanks, Texas hutdowr 65-1 

DELTA REFINING CO 66 

* Memphis, Tenn 66-1 


Crude oper cap 
DERBY REFINING CO 67 


AMI + f 


Wichita, Kans 67-1 


Crude oper cap 
Prin prods—-mtr g 
t rty ) 
Fuel proc units T 
r : Dubt therr 


tr 


Key personnel._F. W. M 


DEWESE OIL REFINERY 68 


H 


¢ Weston, Ohio 68-1 
mite 


as above. 


Oper cap 1500 
DIAMOND ASPHALT CO 69 


* Chinook, Mont 69-1 
Crude oper cap 


DOUGLAS OIL CO OF CALIF 70 


¢ Harpertown, Calif 70-1 


Crule oper cap 
Prin prods 


Fuel proc units 
Key personnel 


Constr plans 


* Poramount, Calif 70-2 
Crude oper cap 
Prin prods 
Key personnel 

* Santa Maria, Calif 70-3 
Crude oper cap 
Prin prods . % 

Key personnel 

* Santa Maria, Calif 70-4 
Crude oper cap (‘wi 

DUPO REFINING CO, INC 71 


* Dupo, ill hutdow 71-1 
Crude oper cap ‘ 





Volumes and capacities giver b ‘cd 
nless otherwise noted 
Indicates information not verified 


the ompany 
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EASTERN STATES PETROLEUM CO, INC 72 


¢ Houston, Texas | Pit J 72-1 


Crude oper cap 
Fuel proc units t 


Key personnel Hi MM 
ECONOMY ASPHALT CO 73 
* Oxnard, Calif hut 73-1 
Crude oper cap 
EDDY REFINING CO : 74 
* Houston, Tex 74-1 


Crude oper cap 


Prin prods tr g htg 
Key personnel F nsv th ri 
EDGINGTON OIL REFINERIES, INC 75 
j Art f ' " ‘ 
* Long Beach, Calif 75-1 
Crude oper cap 


Oxnard, Calif 75-2 
Crude oper cap 
EL DORADO REFINING CO, THE 7¢ 


¢ El Dorado, Kans 76-1 


Crude oper cap 
Prin prods 


Fuel proc units 
Key personnel 


EL PASO NATURAL GAS PRODUCTS CO 77 
* Bloomfield, NM 77-1 


Crude oper cap 
Prin prods 
Key personnel 


Brickland, NM 77-2 
Crude oper cap 
Prin prods 


Fuel proc units 


Key personnel 


Gallup, NM 77-3 
Crude oper cap 
Fuel proc units 


Grants, NM witt Rf 77-4 


Crude oper cap 
Prin prods t 


Fuel proc units 


Key personnel 


ELK REFINING CO 78 


* Falling Rock, W. Va 78-1 


Crude oper cap 
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Eik Refining Co (cont 
Prin prods mtr 3S htg 84 


‘ 


Fuel proc units —Dubt therm crack - 
Pint farmer finer 4 op 
Key personnel W. Emery yen! rfy ipt 


EMPIRE PETROLEUM CO a 


MA tone 


* Denver, Colo 79-1 
Crude opr cap Ne 


* Sheboygan, Wisc 79-2 


Crude oper cap 


EMPIRE STATE OIL CO 80 


* Thermopolis, Wyo 80-1 
Crude oper cap kimn 


ENVOY PETROLEUM CO 81 


MA khort 


* Long Beach, Calif 81-1 
Crude oper cap 
Prin prod f 
Key personnel_-f H. f k 

ESSO STANDARD OIL CO 82 


Baton Rouge, La 82-1 
Crude oper cap pe f 
Prin prods trg 


Baltimore, Md 82-2 
Crude oper cap 
Prin prods 


Fuel proc units t crack 


Everett, Mass 82-3 
Crude oper cap 
Prin prods——mt } ; htg 


Fuel proc units 


Bayonne, NJ 82-4 
Crude oper cap 
Prin prods ht f ibe 


Linden, NJ (‘Boyway Rfy 82-5 
Crude oper cap 
Prin prods——mtr a t 


Fuel proc units t crack } fre 


Charleston, SC 82-6 
Crude oper cap 
Prin prod phalt 


EUREKA REFINING CO 83 


* Long Beach, Calif hut dow 83-1 


EVANGELINE REFINING CO, INC 84 


* Jennings, Loa 84-1 
Crude oper cap r 


F 


FAMARISS OIL AND REFINING CO 85 


r VF f 


° eet, NM 85-1 


"Gunde oper cap 
Prin prods f htg 40x 


86 


PANG? UNION CENTRAL EXCHANGE, 
IN 


FLETCHER bch co* 
d MA 


ade oper cop 10,000 
FLINT Bary ms co? 


. Son j, Suse ees 


FOUR STATES-WESTERN OIL 
co 


FRANKLIN REFINING CO, BEN 
x 2 Tulsa, Ok t H 


FRONTIER OIL REFINING CO 
F tt Sa Buffal NY 


FRONTIER = naay ve co, THE 
. Ave " 


G 


GENERAL PETROLEUM CORP®* 


wer St Los Angeles 54, Calif. Parer : 
Mobile Oil Co. Ir 
* Los Angeles, Calif* 93 4 
37th St, Los Angeles 54, Calif ; 
Prin prods—lubes and proc prod 
* Torrance, Calif®* 93- 
WwW ) St, Torrance. Calif 


Crude oper cap 


* Ferndale, Wesh*®. 93 
Puget Sound m # Canadian Bord 
] W of Ferndale; Box 8, Ferndale 
’ Gute oper cap 


GILLEY OIL G REFINING CO* 9 
Betsy Lane, Ky 
* Betsy Lane, Ky—shutdown 94- 

Crude oper cap 3 skimmir 
GLADEWATER REFINING co 9 

sladewater, Tex; pr } 
* Gladewater, Texas 95- 
S of Hwy 8 mail G e 

Crude oper cap 

Prin prods—mtr gas htg 

‘Fuel proc units therm crack C 

Key ‘personnel H. F. Rich Ty rfy 
GOLDEN BEAR OIL CO 9€ 
* Oildale, Calif 96-1 
M r St, NE fale: Box 4 fale: 

Crude oper cap 

Prin prods ibe phalt 

Key personnel—M. B. Pardew, rfy 

Constr plons- 4 C “extension for 

T Sorters ante DG R 
GRATEX CORP . i 97 
¢ Graham, Texas 97-1 
N f rohar r t Hw } n G 


Crude oper cap 


Prin prods--mtr ag htg 
Key personnel D. F pe VF r 
GREAT NORTHERN OIL CO 98 
F Box ) St. Poul Minr } Apit 
* Pine Bend, Minn 98-1 
Crude oper cop 
Prin prods--mtr gaso | t 1, fuel 
Fuel proc units—-TCC Cat Crack 12 
frach fo 1 ty /« re e + f YY 
t r ir € t 
‘ okir 4 C 
Key personne A G n, pit mar 
r lel abi r ir 


GREAT PLAINS REFINERY G DEVELOPMENT 
co 


9S 


A. Gordon, Pre 


* Rapid City, SD—t lir 99-1 
Crude oper cap 


GULF OIL CORP 10€ 
F Box F 


ttsburat F ph Ex 


* Staten Island, NY ‘New York Rfy 100-1 
M tates wid ph Gibr 


Crude oper cop 94 er, 4 3 e 
Prin prods mtr a htg 

Fuel proc units rude toppir init 
Key personnel W. M. Braybrook 


* Cleves, Ohio cincinnati Rfy : 100-2 


PETROLEUM PROCESSING, May, 1957 


: 
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Hwy 125, PO Box eves; ph HARMONY OIL CORP 103 Prin prods 
w 34 5 N Michigan Ave t rue 204 
Crude oper cap Fuel proc units—Platforme: 
. Prin prods——mtr ga 3,8 htg 4 * Salem, 1l—shutdowr 103-1 finer 2 
_ rfy ga 1 asphalt . S salem G mi W on Hwy PO Box Key personnel—M. R. Bradley ‘ 
Fuel proc units——-fluid cat rack 3 Saiem; pt ) oat te 
3 nO os recycie un rm crack 10, Plat Crude oper cap ‘ 
eset. lle ages Ral Fuel proc units—skimming, treating, lea INGRAM OIL G REFINING CO 113 
Key personnel—-A. A Viehenke jen! mar Hibernia Nat! Bank Bida, New Orlear 
Laster, mgr-oper W Reeder, mgr HARPER G TURNER OIL CO 104 La; ph MAgr 1 6621. Parent, Ingram Pr 
3. 7 Edmore! Ikla $ 
* Toledo, Ohio 100-3 * Edmond, Okla hutdow 104-1 * Meraux, Lo 113-1 
Front St (F E Z ed pt Crude oper cap | wh« pe ’ elow New Orle nal St n St 
3 t Bernar Hwy > Box halmette 
Crude oper cap 4 HART REFINERIES 105 ph EDgew 414 
Prin prods—mt ja , ht ] M sla, Mont Crude oper cap 
Tue 10, rfy ga Prin A. mtr gaso & htg 
Fuel proc units —K« 19 it crack 00 * Missoula, Mont hutdow 105-1 fue 
9 no 4 recycie aulf therm rack Crude oper cop (wher ny Fuel proc units OP. fluid it crack 
€ f tfor er ‘ r 7 recycle f tformer f 
3} poly prod } HOT SPRINGS REFINING CO 106 t poly pr 
4. Key personnel—D. —£. Hart, geni mor; H Hot Springs, S Dak Key personnel—J. A. O Ne t Pr, nm. 3 
: ¢ Hot Springs, SD ‘ 106-1 Y nyt 7 pit er or. 
9 * Philadelphia, P : Crude oper cap r é kimmir 
yy og ten = sone INTERNATIONAL REFINERIES, INC 114 
408. Pt elphia ph HOward 2100 HOWELL REFINING CO 107 t tax Minneat Mint 
5- Crude oper cap Pec . 55 iH y of Antor 4-3660 
Prin prods—mtr ga i e Wrenshall, Minn 114-1 
‘ es * San Antonio, Tex 107-1 PO Box sd , : 
} waxe f n Ant n Hwy f Crude oper cap 
Fuel proc units—K« > f ‘ + rack ot . Prin prods nt 
fresh G ie! Mailed ; rude oper cap fu 
a : le Prin prods—mtr Z et fue Fuel proc units N 
car EP Hie, , * Me : -* f ? te yo ; 4 Key personnel. A f 
9¢ eak oT: $ ~ ; Key personnel 
M k , Og 7 HUMBLE OIL G REFINING CO 108 r Mar rf 
Key personne! . + oe ene wea i Constr plans Hy finer-F 
6-1 Aet f, mar , AS saan, ¢ Baytown, Tex 108-1 RM. f f trear 
Constr plans — tw f s units by mi fC of A t t t F ; 
; ’ Crude oper cap per J 
Fuel proc units — t - t 
tank & 1 JARVIS REFINING CO 115 
* Charleston, SC tentat 100-5 - 
pt - t t ve e Troy, Ind 115-1 
Key personnel Farne t * Troy -~ Hw 
Constr plans st t - t Crude oper cap 
97 * Port Arthur, Texas 100-6 ter Whe t Prin prods tr 
Crude oper cap - No. nst rY Key personnel T ” 
Prin prods é toff { 
7.1 f 14 ihe . « Somerset, Ky 115-2 
rfy g r P 4 ¢ HUNT, D. EUGENE 109 f rset rw 
Fuel proc units—+‘ f ‘ ae ‘ Hunt wr a f Crude oper cap 
frest z K ¢ Prin prods t 
f rr ¢ Winnett, Mont 109-1 
Crude oper cap (w ‘ f Fuel proc units 
98 f naphtt f 7: ny ra Pe , 7 Key personnel t 
: r ‘ 4 Metis HUNT OIL CO 110 
‘ ' rt + ‘ M tile Tex } JET FUEL REFINERY CO 116 
. 
Key personnel F kner ‘ a ¢ Tuscaloosa, Ala 110-1 « Mosby, Mont 116-1 
M r r T M Y f t t f Box Crude oper cap 
Constr plans Plotf , Pp, Crude — cap 6 
trean Prin prods mt rt 
nit ex f ae ¥ Key personnel A Pet r t t KENDALL REFINING CO 117 
HUSKY OIL CO WW 
x ‘ ¢ Bradford, Pa 117-1 
4 * Cody, Wyo 111-1 Crude oper cap 
a = ERR GEE INDUSTRIES, INC 118 
HANCOCK OIL co 101 P Prin prods A = > 1 me K R ee r N Robir t k 
” Key personnel—_K. FE. Dyer nn rf J 
* Long Beach, Calif 101-1 r rfy r., oe C 4 « Cleveland, Okla hutdowr 118-1 
ial +s 3 se ' Box 39 : ales ph ; 
wade o—- cap I Crude oper cap | wh« er 
rin’ prods—mtr j ht Prin prods mtr 
- 88 fy gas liq INDIANA FARM BUREAU COOPERATIVE Fuel proc units ect 
Fuel proc units a ASSN, INC. 112 rack fresh G 7000 re e, Platf 
recycle Takei os ‘ ; te Key personnel 
- t t 24 ’ k fresh G 4 * Mount Vernon, Ind 112-1 er. P. re t 
Key personnel A T H I Fy re h Por . 4411 , e Cushing, Okla : 118-2 
fy mor; H Burne tt mar: J Crude oper cap mi t f hir Box t 
Crude oper cap 
Prin prods——mtr t f 
HAR a 3 + ‘ ‘ + 
' BOR , REFINING co ; Par 102 Volumes and capacities given in b/cd " pt 
. nless otherwise noted Fuel proc units 
Indicates informatior t verified t = K : ' 2 
* Long Beach Calif t 102-1 the company 3 ey personne 


Crude oper cap enor 





PETROLEUM PROCESSING. May. 195 


~~ 
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Kerr-McGee Industries, Inc 
* Wynnewood, Okla 


cont 
118-3 
t 


MA 


Crude oper ca 
Prin prods ntr ga t 


Fuel proc units P fluid t 


Key personnel—tH. Miller, rfy mg Ww. £ 


Constr plans Platformer 


LAKE SUPERIOR REFINING CO 119 
tost tr Ipe f W isc ph 


Superior, Wisc 


' 


Crude oper cap 
Prin prods tr 


Fuel proc units ther k 
Key personnel 


Constr plans F 


LAKESIDE REFINING CO 120 


* Kalamazoo, 
Crude 


Mich 
oper cap 300 


120-1 


LEONARD REFINERIES, INC 121 


* Alma, Mich 121-1 


Crude oper cap 
Prin prods t 


Fuel proc units 7 t : f 


Key personnel 


* Alma, Mich M 121-2 


Crude oper cap 
Prin prods 


Fuel proc units 


Key personnel 


* Mt. Pleasant, Mich 


"421-3 


Crude oper cap 
Prin prods t ; 


Fuel proc unit Plotf 
Key personnel T 


LION OIL CO 122 


* El Dorado, Ark 


Crude oper cap 
Prin prods mt } ke 


Fuel proc units 1 t crack fr 
Key personnel 


LOUISVILLE REFINING CO 123 


¢ Louisville, Ky 


123-1 


Crude oper cap 
Prin prods——m™t ’ htg 


Fuel proc units OP flu 
fresh G recycle bbs ¢ 
' ner-F itformer 
Key personnel—C. H. Vos K 
L iderry rty ipt HSOrF 


D O1L CO 


LUNDAY THAGAR 


* South Gate, Calif 
nh , 


Crude oper cap i 
Prin prod isphalt roofir 


Key personnel. Page fy 


McMILLAN PETROLEUM CORP 


f* of 


* Norphiet, Ark 
Crude oper cap 


* Long Beach, Calif 
Crude oper cap 
MAGNOLIA PETROLEUM CO 


Tex 


* H 


* Beaumont, 
Crude oper cap 
Fuel proc units 
Key personnel W. Newt 
Constr plans 
taftf ‘ tre 


MALCO REFINERIES, INC 


NMA 


* Artesia, NM 


Crude oper cop 
Prin prods ntr 


+ 


Fuel proc units 


Key personnel é Vhitet 
Aa plans is 

. Grants, NM 

. Roswell, NM 


MANESPO REFINING CO 


* Long Beach, Calif 


Crude oper cop 
Prin prods mtr 
Key personnel £ 


MA 


MARVEL REFINING CO 


« Grand Rapids, Mich 
ry fo. mb ; 


Crude oper cap k 
Key personnel Mitct 


McMURREY REFINING co 


* Tyler, Texas 


Crude oper cap 
Prin prods 


Fuel proc units P flu 


bk + frest 7 r 





it rack 3 OF if y pr iif aiky prod 24 
m crack ] Key personnel DeLoact jen 
4 c F } +t ipt A is t t er 
te t¢ f MERCURY OjL REFINING CO 1 
t x Jk homa City kla ph Melr 
124 3 WwW. E. Anderson, Pre 


* Oklahoma City, Okla 
Crude oper cap 


131 
124-1 


MIAMI OIL G REFINING CO OF DENVER® 122 


r beacr refine 


Formerly ern 


* West Palm Beach, Fia— planned 132 


MA 


ye le + Crude oper cap 
KA MA ft € 


if rr 


MID-AMERICA REFINING CO, INC 133 
x hanute, Kar pr . 


MFA 


¢ Chanute, Kans 133 


Crude oper cap 
MIDLAND COOPERATIVES, INC 


¢ Cushing, Okla 134 


Crude oper cap 
Prin prod tr g 
k frest Fuel proc units -f t 


tf 


rk ; Key personnel 


ofrey cht char. MODERN OIL CO 13 


* Shelby, Mont hut 


Crude oper cap wt 
Prin prods ) 


MOHAWK PETROLEUM CORP 13¢ 


MA t 


¢ Bakersfield, Calif 136- 
k 4 f he Crude oper cap i er 
rst f MONARCH REFINERIES, INC 


* Oklahoma City, Okla 137 
Crude oper cap { 

Prin prod phalt t 

Key personnel dar 


MONARCH REFINING CO . 138 
128 t 
138 


* San Antonio, Texas 


128-1 Crude oper cap 


NAPH-SOL REFINING CO 13 


* Muskegon, Mich 139 
129 v 
t Crude oper cap 
NATIONAL COOPERATIVE REFINERY 

129-1 ASSN 


* McPherson, Kans 


Crude oper cap 
Prin prods——-mt 


Fuel proc units P f t 


nersonnel 


Key 


PETROLEUM PROCESSING, May, 


195° 


& 
4 
sy 


ee 


4 


aii, 





he ah Naas 


ae 


Wuk vd r 


see ALB a a 


ee ee 








4 


{ \TIONAL REFINING CO 141 OXNARD OIL G REFINING CO 149 
Ave. Fir vy OF F ent PO Box 1429. Oxnar f; ph H : 
er 4 Oil & Refining Ky ~ Kohit 
ndlay, Ohio 141-1 © Oxnard, Colif 149-1 
f i Crude oper cap Crude oper cap 
Prin prods t Prin prods——ht 
131 | waxe t Key personnel ‘ 
; Fuel proc units-——Du thern 4 
; _- Soe PALOMAR OIL G REFINING CO 150 
32 ) NAVAJO REFINERIES ae ( reeen 41. T. €. Fisher, Pre 
aaa as * Bakersfield, Calif 150-1 
* Albuquerque, NM 142-1 Crude oper cap 
, ee P PALUXY ASPHALT CO 151 
: Crude oper cap OR Yaz ty, M 
NEWHALL REFINING CO, INC 143° —— = = 151-1 
33 x Jewr f t k 
PAN-AM SOUTHERN CORP 
* Newhall, Colif 143-1 nes nto Americar 
134 1 ag er 7 
Crate ener sap é PAN AMERICAN REFINING CORP 
: Prin prods pores hy to Ame ’ ' 
34 : ; ee ee 
Rey pesenee PANA REFINING CO 152 
|} NORTH AMERICAN PETROLEUM CORP. 144 ~~ PO = 
; * Pano, Ill 152-1 
* Corpus Christi, Texas 144-1 eee ou rho 
. 7 Prin prods nt 
13 f 
Fuel proc units 
NORTHWESTERN REFINING CO 145 ie aoe mB 
; t f f k M rs e R 
35- ' pt f 
" Constr plans 
*New Brighton, Minn 145-1 : 
Gale ae ep PANHANDLE OIL CO 
* St Poul Park, Minn 145-2 to A 
i) ae ee PATTON OIL CO 153 
36- * Rotan, Texas 153-1 
; OHIO OIL CO, THE 146 tt " 
' PEERLESS TANK CLEANING CO, INC 154 
137 f Box - Tex } ; 
* Robinson, II 146-1 
f tr f ¢ Kilgore, Texas 154-1 
37 f Crude oper cop 
Crude oper cap er t 
Prin prods t Key personnel 
t PENNSYLVANIA REFINING CO 155 
Fuel proc units : nm out 
138 
A ¢ Korns City, Pa 155-1 
Crude oper cap 
38 Prin prods—mt 
Key personnel Key personnel 
Constr plans ar 
; PETROLEUM OPERATORS CORP 156 
13 t 
*Badger Basin, Wyo 156-1 
39 * Lovell, Wyo 146-2 Crude oper cap 
Crude oper = PETROLEUM PRODUCTS CO 157 
ORIENTAL REFINING CO 147 
14 Der ' ¢ Lueders, Tex 157-1 
° Crude oper cop 
™ Alamosa, Colo 147-1 Fucl proc units 
Crude oper cap Key personnel 
Denver, Colo 147-2 nt 
Crude oper cap 
PETROLEUM SPECIALTIES, INC 158 
SCEOLA REFINING CO, INC 148 « 448 T t Mict 
Re cat 
ee City, Mich 148-1 Volumes and capacities 
Crude oper cap nless ott vise noted 
Prin prods tr g Indicates infor 
Key personnel—_F. [ r pt t the company 
5 i ETROLEUM PROCESSING, May, 1957 


we 








1957 Refinery Directory @ 
. Flat Rock, Mich 158-1 


Crude oper cap 


PETROLITE CORP 159 
* Barnsdall, Okla | [ x 159-1 
Feedstock pet olatun 
Prin prods ryst e V 
Key personnel M. Keene f 
* Kilgore, Tex | Bar: Div 159-2 


Box Kilgore: pt 
Crude oper cap 4 pe 
Prin prods—— wax t 
Key personnel 


PHILLIPS PETROLEUM CO 160 


* Kansas City, Kans 160-1 
Crude oper cap 
Fuel proc units 


Key personnel 


Great Falls, Mont 160-2 


Crude oper cap 
Fuel proc units 
Key personnel 


Olmulgee, Okla 160-3 


Crude oper cop 
Fuel proc units 


Key personnel 


. 


Phillips, Texas 160-4 


Crude oper cap 
Fuel proc units 


Key personnel 


De 
uw 


Sweeny, Texas 160 


Crude oper cap 
Fuel proc units 


Key personnel 


Woods Cross, Utah 160-6 


Crude oper cap 
Fuel proc units 


Key personnel 


PHOENIX REFINING CO . 161 


*« Sen Antonio, Texas 161-1 
Crude oper cap 


PILOT OIL CO 162 


« Morton, Wyo 162-1 
Crude oper cap 


PLYMOUTH OIL co 163 
¢ Texas City Texas 163-1 


Crude oper cop 
Prin prods t 
Fuel proc units 


Key personnel 


PONTIAC EASTERN CORP 164 
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Pontiac Eastern Corp ‘cont 
: Tex; ph T Pp 2 Aff Pontiac 
. hey srw Miss ) 164-1 
r M FTA approval of $18 ’ Ti ssued 
Crude oper cap 
PONTIAC REFINING Corp 165 
Lowrerce Corpu hristi PO Box 
Tex; ph T p 2-88 E. Singer, Pre 
secy. Aff f Pontiac Eastern Corr 
* Corpus Christi, Texas 165-1 


Crude oper cap 44 


PREMIER OIL REFINING CO OF ERAS 166 
3 Longview, Tex; pt )-44 
p Heik spt. Parent te Product 


* Arp, Texas 166-1 
* Baird, Texas 166-2 
mi £ f £ r tf . - 

jird: ph R 4 
Crude oper cap 
Prin prods— mtr t fue 


Fuel prec units——thern ack fresh 


jer personnel E. Bullock n sunt 


* Ft. Worth, Texas 
Crude oper cap 
Prin prods— mtr ga 4 ot 
Fuel proc units P flu ¢ 
f 


Key personnel 


* Longview, Texas 166-4 
sVvICWw r r I 
Crude oper cap 
Prin prods 
“Fuel prec units- 
Key personnel 
Constr 


plans 


PRIME OIL CO 167 


* Calumet City, iii 167-1 


Crude oper cap 
PROVEN OIL G REFINING CO 168 


* Florence, Ariz 168-1 


Crude oper cap 
Constr plans 


169 


il ph STote 


PURE OIL CO, THE 


* Lemont, iil 169-1 
Crude oper cap 
Fuel proc units 
Key personnel M wane on _ 
Constr plans K b veteran? ¢ 
* Nework, Ohio 169-2 
Crude oper cap 
Fuel proc units t k 4 tot 
Key presonnel 
* Toledo, Ohio 169-3 


Crude oper cao 
Fuel proc units‘ t 


king 6300 therm 
prod 1140. 
Key personne!|—H. H. 


UOP cat 


crack 5 
poly 


Dronberger, mgr. 


* Nederland, Texas (Smiths Bluff Rfy) 169-4 
Box 237, Nederland. 
Crude oper cap 78,900 
Fuel proc units—fiuid cat crack 17,7 
otal TCC cat crack 9800 total, therm crack 
total, Ultraformer 13,500, Parsons hy 
irotreat 8,000, UOP cat poly prod 825, sulf 


acid alky prod 

Key personnel- C. W. Cooper, mor 
QUAKER STATE OIL nee CORP 170 
Jil City, Pa; ph y E. Ebner, VP-mfg 
Emlenton, Pa; pt 
*Emlenton, Pa 170-1 
Ph 3 

Crude oper cap 254 

Prin prods—mtr gaso 1067, htg oils 
fuel oils | lube oil 3 waxes z t/cd 

Fuel proc units—Dubbs therm crack 
fresh G 2223 recycle, Platformer 847, Dubbs 
therm reform 8 fresh G 8 recycle, UOF 

ly prod 

7 personnel T. F. Parks, rfy spt; C 

upt. 
* Farmers Valley, Pa (McKean Pit 170-2 
ph Rew 7 
Crude oper cap 
Prin prede mtr gaso l¢ htg . 
ube } waxe t/cd 

Fuel proc units—Dub therm crack 4 
f G recycle Platformer { is 

Key personnel N. W. H rfy mor; E. T 
* St Marys, W. Va 170-3 

Crude oper cap 

Prin “ae mtr ga 196, htg oil 32, fue 

' y wOxe t 
“Fuel "proc units t therm § crack 
re Platformer 847 
hG recycle 

Key personnel—-T. A. Anderson, rfy mar; £ 
QUEEN CITY OIL G REFINING CO 171 
* Dickenson, ND 171-1 

Crude oper cap 
R. J. OIL G REFINING CO, INC 172 

. tr t T rre ry te | pr tr wf r 
* Princeton, Ind 172-1 

Crude oper cap 

Prin prods tr htg 

“Fuel proc units F tk 

fresh G 4 recy Platformer 
Key personnel—-R. L. Hoelscher, rfy mor; T 
r rfy sunt 

Constr plans finer-Platformer 
RADO REFINING co 173 
* McAllen, Tex 173-1 

Crude oper cap er IT 

Prin prods mtr int f 

Fuel proc unit kimry } 

Key personnel H ' Pre rf 
REISCHMANN REFINERY, m & 174 
c+ St kton, Tex; p 
¢ Ft Stockton, Texas 174-1 
REPUBLIC OIL & REFINING co* 

} refinina G marketing ' f par 
gg oll th Oil C eg Bog 7 
REX O'L REFINING CO 175 
ie , 1 City hi Low nae ie 
* Rapid City, SD hutdowr 175-1 

Crude oper cap (‘when er 
RHODE ISLAND REFINING CORP 176 

Bridgewater St, Brook NY rmerly Par 

Refining Co. Parent. Paragon Oil Co 





ii 


¢ Tiverton, Ri-—-planned 17 
RICHARDSON REFINING CO, ne 77 ; 
Fort Worth, Tex; ph Edison F. W 

ford, genl mgr 


* Texas City, Texas— idle 17 
n city on S Hwy 146; PO Box z 
ph 38 


Crude oper cap 16,000 idle 
Fuel proc units—therm crack 8000, P . 
te oul 4 Now operating 3 liquid 

je and terminal. 
mee personnel—-E. W 


59 “eae tae OIL a 4 78 
lower St Angeles Calif 
MAd n 9-4 


Fisher, rfy mar 


¢ Wilmington, Calif (Watson Rfy 17 
4+ mi NE of Wilmington, NW corner Sepulyv 
G Alameda St Box 787, Wilmington 
Terminal 4-2521 

Crude oper cap | 29,50 

Fuel proc units——TCC cat crack f 
fluid cat crack 33 )0 frest 
therm crack « ( frest 
+ recycle, Sinclair-Baker cat 

Sinclair hydrotreaters 16,000 G 

tane isom 9 fresh G 1301 
wsphalit 27 fresh G ‘ recycie 
y prod |& butylene alky pr 
Key personnel—C. R. McKay 
rlew t mor rfy E H. Reyr 
eT F J. Fontana hf enar f 


Pink WS 


z .t re ycie 
recycle 


pease ds 


recycie, visbrear 


¢ Puget oun, Wash* 


finery te 


ROCK ISLAND REFINING CORP : 179 
f Box Indianar f pt ' : 
E. K 


* Indianapolis, Ind 179-1 
v t f wntowr 

ina R mail G pt 
Crude oper cap |4 
Prin prods mtr 

ht Scand 
Fuel proc units OP 


f 
Key pe sonnel E. K 


Constr plans 


ROTHSCHILD OIL cos 180 


* Santa Fe Springs, Calif 180-1 


Crude oper cap 


Ss 
SALT LAKE REFINING CO 181 


Parent, Standard Oil 


¢ Salt Lake City, Utah 181-1 
N tr W Salt Lak 4 y iGre 


rt ve 
Crude oper cap 
Prin prods variable mtr gas¢ vga 
fuel rfy } 
‘Fuel proc units——Houdriflow cat crack 
fre 7 recycle, E Model !V cat 
fresh G 4000 recycle 
Key personnel M. H. Pramme. mar: A 
er R. W. Ayer. chf er 
Constr plans. platformer by F 
> crud unit t 
taff mp! Jul 


tream 4OV 


present unit 


SALYER REFINING CO, 
; NE 4th St (Box 
ph Forest 


. Oklahoma City, ote 182 
ihoma (¢ Okla 


f t 


Crude oper cap 
SEARLE PETROLEUM CO* 18 
t th St. Omaha t Ne 
H A. Searle. Jr. Pres & genl mar 


* Omaha, Nebr hutdowr 183 
Crude oper cap (wher er 


skimn 


* Salem, Nebr 183 
Crude oper cap kimn 


SEASIDE OIL CO = . 1 


arbara, Calif; pt 


e Ventura, Colif 184 
€ t Y N + ty ry | 


PETROLEUM PROCESSING, May, 19° 








80-1 


83 


83 


ee 


oe. 


ph Miller 


Crude oper cap 4401 


Prin prods—mtr gaso 800, jet fuel 
fuel oils 18 rfy gas lias 3 
Key i gene L. E. McCampbell, rfy 
t supt 
Constr pisne- nsidering Union 


ome time after 19 


ht 


3 
asphalt 


supt 


Hyperform 


MINOLE ASPHALT G REFINING LTD*...185 
x 4 St Mark F wnel t n 
is G Refining C 
St Marks, Fla 185-1 
Crude oper cap . 
HAMROCK ate & GAS cone, Li pe 186 
Ama ex; f ike 3-74 
Sunray, Texas (McKee Rfy 186-1 
JE of Duma on Hwy 119 t ray 
ph Webster 214 Durr 
Crude omer cap 
Prin prods—-mtr gas 1V 2200, jet 
+ ther fuels sel oO oils Of 
Fuel proc units——Houdri flow “at crack 10 
h G 3 recycle; UOP therm crack 
recycle; Platformer 4 Unifiner 
Ke 19 sulf a ky prods 22( 
wea ‘Personnel A V Beckworth pt of 
l Ledgerw isst supt of pits 
y hf yr; D. Bir hf pr er 
Constr sions PI f n-butar m 
Pt t k Leonar 
t rT +/d M t 
& t f rs 


HAMROCK OIL G REFINING CO 


Ww 


Saginaw, Mich t 
Crude oper cap 


HELL OIL CO 


Martinez, Calif 


Crude oper cap 
Prin prods t +4 hta 


Fuel proc units 


Key personnel 
Wilmington Dominguez, Calif 


Crude oper cap 
Prin prods 


Fuel proc units fluid t 
rary ee 1 

ft 9 r 

Key personnel Merk rfy 


Wood River, Ill 


f 


Crude oper cap 
Prin prods t 


Fuel proc units— t k 


Key personnel. H. [ fy 


Norco, La 
Crude 
Prin prods mtr 


Fuel proc units‘ t crack 


Key personnel F \ fy wn 


Houston, Texas 


Crude oper cap 
Prin prods 


ht 


rROLEUM PROCESSING. 


oper cap f er ile 


May, 


187-1 


188 


188-1 


188-2 


188-4 


1957 


Fuel proc units—fluid cat crack 
G recycle Jubbs thern rack 
3 total, Platf 
Dubbs therm reforn 4 total, She hy 
desulf 16,000, sulf and alky prod 4¢ 

Key pone grep A. Tench, rfy moar; lL 
nyder, as ipt; M. A. Roger asst 


rmer inits 


* Anacortes, Wash 
»n Puget Sour i. ¢ mi N of Seattle, Wast 
Box 700 Anc rtes; ph Y pre } 
Crude oper % ¢ per w because of 
trike), 2 
Prin oni 
iel oils 3806 & CG rfy 


‘ 
Fuel proc units tage fluid cat 


mtr T ) : hta 49 


3 OP cat poly prod (2 unit » 
mab personnel R. C. Barton, rfy moar; J. £ 
Ny } 


——o Sepeewes Ya INC* 
herw i Refining D f ntinental 
Refinerie t Gretna “ai G Korr ty, F 


t reported tir + 


SINCLAIR REFINING co® 


Ave iew » VY pt 


¢ Hartford, Il! 
Crude oper cap 


190-1 


* East Chicago Ind 
Crude oper cap 


190-2 


* Wellsville, NY 
Crude oper cap 


190-3 


* Marcus Hook, Pa 
Crude oper cap 4 


190-4 


¢ Corpus Christi, Texas 


Crude oper cap 


190-5 


¢ Houston, Texas 
Crude oper cap 


190-6 


* Sinclair, Wyo 
Crude oper cap 


SiOUX OIL CO 


190-7 


* Chadron, Nebr 191-1 


* Newcastle, Wyo 191-2 


Crude oper cap 

Prin prods—m? 

Fuel proc units therr rack H 
Key personnel Mart fy t 


Constr plans MMCF LI t t 


* Newcastic, Wyo— 191-3 
Crude oper cap 


SKELLY OIL CO 


¢« Adams City, Colo 


Crude oper cap 
Fuel proc units thern k Plotf 


Key personnel H. B. Mast f t 


El Dorado, Kans 192-2 


Crude oper cap 
Fuel proc units 
est {> re 


Key personnel y f t 
t rf ‘ A 


Constr 


plans Pr 


Longview, Texas 192-3 


Crule oper cao 

Fuel proc units 

Key personnel [ ‘ f t 
SOCAL OIL G REFINING CO 193 





Volumes and capacities given in bcd 
unless otherwise noted 
Indicates inform 
the company 


ition n 
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« Huntington Beach, Calif 193-1 
>) M Thi St 

Crude oper cap 

Prin prods——mtr gas 

1 OSt r it t ] 

Fuel proc unit—UOP Dubbs therm crack 


Key personnel— Tayloe, supt 


SOCONY mOsIL OIL co, hag 194 
New Yor pt x ¢ 
formerly ny-Vacuum 


« East St Louis, i 194-1 
E 


th St 
Crude oper cap 
Prod ke t 
Fuel proc units. TCC cat 
8.94 recycle st reforn 
king ¥ it ¥Y pr HF ky 
Key personnel. + 
J. Keena hf 
¢ East Chicago, Ind 194-2 


Crude oper cap 
Fuel proc units— K« } Y the 


+ reforn H 


Key personnel. W. W. Ret 


« Augusta, Kans 194-3 
Crude oper cap 
Prod phalit ; 
Fuel proc units 

Key personnel- - 


Constr plans 


« Trenton, Mich 194-4 
Crude oper cap 
Prod ke 


Fuel proc units 


Key personnel 
r hf enor 
Constr plans— 
Paulsboro, NJ 194-5 
Crude oper cap 


Prods pt 
Fuel proc units 


Key personnel 
plans— 


Constr 


194-6 


Brooklyn, NY 


Crude oper cap 
Fuel proc units 


Key personnel 


194-7 


Buffalo, NY 


Crude oper cap 
Prod 
Fuel proc units 


Key personnel —T 
H 


Constr plans H y t b 


East Providence, RI 194-8 
Prod pholt 


Key personnel} +} 
« ¢ A Hi 


Casper, Wyo 194-9 


Crude oper cap 
Prod 

Fuel proc units 
Key personnel 


Constr plans 


SOHIO PETROLEUM CO 
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SOL-TEX REFINING CO 


* Fairfield, ill hutdow 
Crude oper cap | wh« 
SOLAR OIL G REFINING CO 


* Big Horn Count, Mont 


Crude oper cap | wh« per 


Prin prods t ja et f 
SONNEBORN G SONS, INC, L 
¢ Franklin, Pa (Frank Rfy 

Crude oper cap 

Prin prods-—ht 

wax 

Key personnel— 

* Petrolia, Pa igherty Rfy 


Feedstock, petroleum fr 

Prin prods 

Key personnel} 

Constr plans— 

SOUTH PENN OIL CO 

* Rouseville, Pa |f 
Crude oper cap 


SOUTHERN OIL SERVICE 


* Nashville, Tenn 
Crude oper cap 


SOUTHLAND CO, THE 


* Tampa, Fila 
Crude oper cap 


* Sandersville, Miss 
Crude oper cap 


SOUTHWESTERN OIL G REFINING CO 


° Corpus Christi, Texas ‘Pit No 1 
Crude oper cap 

* Corpus Christi, Texas 
r eo Ey pe ah cap 


STANDARD O/L CO ‘CALIF 


195 


195-1 


196-1 


197 


197-1 


197-2 


198 
198-1 
199 
199-1 


200 


200-1 


201 


201-1 


201-2 


STANDARD OIL CO OF CALIF, WESTERN OP- 
2 


ERATIONS, INC 


Bakersfield, Calif 


Crude oper cap 
Fuel proc units 
Key personnel 1 f 


El Segundo, Calif 


Crude oper cap 
Fuel proc units — f t 


Key personnel K 


202-1 


202-2 


Constr plans r Y tripper by 


* Richmond, Calif 
fF Box Richn 
Crude oper cap t 
t for rack teed 
Fuel proc units 1 cat rack 
Hydroformer owr le yn 
eak HF ky pr 4 
Key personnel —< Ww Rehfu 
mar MF Mille r 
Constr plans 
tr for } com 
* Everett, Wash 
Crude oper cap 
Constr plans— + 
€ } te 


202-4 


STANDARD OIL CO (‘IND 203 
Michigar Ave t . ph H 


* Wood River, Ii 
Crude oper cap 
Fuel proc units — fluid t cracl tot 


Key personnel— H. Butterwortt fy 
K. Roed hf er 
* Whiting, Ind 203-2 
r COW Y ~ A 7 Wr r 
Crude oper cap 
Fuel proc units—f 1 cat total 


H rotormer } trof 


reforn t 


Key personnel—A y 
day + [ r hf ena 
Constr plans— traf 


* Neodesha, Kans 
Crude oper cap 
Fuel proc units f t \ ¢ 
Key personnel | vy rfy mor: H 


Constr plans traf r by F 


* Sugor Creek, Mo 
Crude oper cap 
Fuel proc units —f 


Key personnel H 

Constr plans : tt Fost 
* Mandan, ND 203-5 
Crude oper cop 
Fuel proc units —f t crack 


Key oersonnel f tock rfy 


* Casper, Wyo ; :, 203-6 
Phan ghrmcige : 
Fuel proc units— { t 
Key personnel [ Buchler. rfy 
Couate pions } ' e st 


STANDARD oil CO NJ 


‘ lord ¢ +4 


STANDARD OIL CO (‘OHIO 





* Covington, Ky 
t R¢ 


204 


t x 

Crude oper cap 
Prin prods ntr 
Fuel proc units—tul 
fresh, tube G tank 

fresh, Ke 19 poly prod 4 
Key personnel-—-R. £ mgr 

er pt; E. N. R j 


* Cleveland, 


hio (N Rfy 204 


Crude oper cap 
Prin prods nt ja htg 
Sis | 
Fuel proc units——TCC cat crack fr 


r traf 


rmer st i hydr 
r it poly pr 


Key personnel——). S. Dalton, mar; K 


Constr plons E f ky 
McKe FB ygerns, y 


¢ Cleveland, Ohio ‘N Rfy 
Ha et Ave eve P 
Crude oper cap—none reports 
Prin prods be yrease t 
waxe t 
Key personnel R. H 
; : ¢ ck 


* Lima, Ohio 204 


Crude oper cap 
Prin prods t 


Fuel proc units 


Key personnel f f 
* Toledo, Ohio 204 


Crude oper cap 
Prin prods 


Fuel proc units — K« 
h alky pr 
Key personnel F 


Constr plans ; rude G v t 


STANDARD OjL CO OF TEXAS . 20 


e El Paso, Tex 


Crude oper cap 
Prin prods mtr 


Fuel proc units 
Piatfor k f 


Key personnel H. Kitche f 


Constr plans tw 
r net ry f 


STRAITS REFINING CO 20 


* Puget Sound, Wash ‘ 206 
Crude oper cap M A 


SUN OIL CO 20 


* Toledo, Ohio 


207- 


Crude oper cap 
Prin prods tr g 3 t f 


Fuel proc units t rack 


Kev nrersonnel 
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Aarcus Hook, Poa 207-2 
ude oper cap 

rin prods f ¢ 

uel proc units t k thern 


Key personnel 


NLAND REFINING CORP 208 


Bokersfield, Calif 208-1 


Crude oper cap 
Prin prods tr 


Fuel proc unit k 
Key personnel ‘ t 


UNRAY MID-CONTINENT OIL CO 


f 


SUNSET INTERNATIONAL PETROLEUM = 


* Torrance, Calif . 209-1 


Crude oper cap 
Prin prods ntr g et 


Fuel proc units 


Key personnel 


SUNSHINE STATE REFINERIES, INC 210 
* Plant City, Fla 210-1 

META rove r 

Crude oper cap 
SUNTIDE REFINING CO : ae 211 
* Corpus Christi, Texas Rf 211-1 

Crude oper cap 

Prin prods 

Fuel proc units. P f L it crack : 

Key personnel A T th, ipt 

+ + r + ipt 

Constr plans Rexf T 

; ; F 7 
SUPERIOR ASPHALT CO 212 

, } 

* Oxnard, Calif 212-1 

Crude oper cap 

Prin prods 

Key personnel} K 
SURE SEAL CORP 213 
USECO CO 214 
* Woods Cross, Utah 214-1 

Crude oper car i 

Prin prods—htg fue 

Key personnel— W. M. Barné eni mar: | 
-ETROLEUM PROCESSING, May, 1957 


T 


TEXAS ASPHALT G REFINING CO 215 


* Pasadena, Texas 215-1 


tter f 


Crude oper cap 
Prin prods 


Fuel proc units 
Key personnel 


TEXAS CALGARY CO 216 


* Lodge Grass, Mont 216-1 
Crude oper cap 


¢ Carrizo Springs, Texas 216-2 
Crude oper cap 


TEXAS CITY REFINING, INC 217 


e Texas City, Tex 217-1 
Crude oper cap 
Prin prods t 


Fuel proc units 
Key personnel 
Constr plans H 


TEXAS COMPANY, THE 218 


MA 


* Wilmington, Calif (| A . 218-1 


f Box W ili tor h Tr 


Crude oper cap 

Fuel proc units—f 
Key personnel NV. J. Ryar t B. M 

A ter t ipt: E. § A F 


¢ Claymont, Del 


Crude oper cap 
Key personnel 
4 Sony 


* Lawrenceville, III 218-3 
' SS ale a 


wrenceville 
Crude oper cap 
Fuel proc units—f t t 
Key personnel — 
N ¢ KF 


¢ Lockport, III 218-4 
rawer ‘‘L Lockport 
Crude oper cap 
Fuel proc units 


Key personnel — ve M 


renze hf 
Constr plans f Platformer t 


¢ Sunburst, Mont 


Crude oper cap 
Fuel proc units—thern 


Key personnel 
; > aant: 


« Westville, NJ F t 





Volumes and capacities given in b ‘cd 
unless otherwise noted 
Indicates information not 


the company 


verified by 
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Crude oper cap 
Fuel proc units—-f t< . 
Key personnel t H I é t 


Constr plans 


Tulsa Okla Nest T . 218-7 


Crude oper cap 
Fuel proc units 


Key personnel 


Providence, RI 218-8 


Crude oper cap 
Key personnel 


Amarillo, Texas 218-9 


Crude oper cap 
Fuel proc units 


Key personnel 


El Paso, Texas 218-10 


Crude oper cap 
Fuel proc units 


Key personnel 


Port Arthur, Texas 
Crude oper cap 
Fuel proc units it k t 


Key personnel — 


Constr plans i } f 


Port Neches, Texas 
Crude oper cap 
Key personnel r H 


Casper, Wyo 218-13 


Crude oper cap 
Fuel proc units —{ J t - t 


Key personnel A. & H t 


Anacortes, Wash r F t 
Constr plans—4 


THREE RIVERS REFINERY 219 

* Three Rivers, Texas 219-1 
Crude oper cap 

THUNDERBIRD CORP 220 


¢ Florence-Coolidge, Ariz 220-1 


Crude oper cap 
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Thunderbird Corp (cont) Prin prods racked G syn gaso 500 
Constr plans Genera ntract awarde t Fuel proc units rude dist 47 visbreak 
nutdow é 
TIDEWATER Ol co 221 . ee Calif Los Angeles Rfy 226-5 
and a. aon teas ¥V Anaheim Blvd, in Wilmington; PO 
h EX 2-45 "(Formerly Tide-Water 80x 758 jton; ph Terminal 4-342}. 
q 3 Crude oper cap 
Prin prods—therma!l gaso 67 aIky 4500 
* Associated, Calif (Avon Rf 221-1 Past proc units—hvy crude topping 22 
ni NE of mn Fro . rtinez jht asphalt or crude topping 23 comt 
rude fract G therm crack 63 alky 450( 
Crude oper cap g T st crock total, fluid cat crack 
Prin prods mtr gas vg } tota 
t fuels htg - fuc 
ry gos lias 4 oe * Cut Bank, Mont 226-6 
“Fuel pres units flu rack 4 | fresh G mi E of Cut k on US Hwy 2: PO £ y: 
’ rack fresn Or re it Bank h Cut Bank 
Platformer 9 Unifiner Ys Crude oper cap 38 

sare “5 y cnn Prin prods— thermal gaso pe 

rack 24 ulf a ilky ¢ cat reformate 
Key personnel—O. Larsen, rfy mor; P. H Fuel proc units—cru ‘t 38 therm 
Constr plans H former by Bect : . ; 

tel, for 1958 con r 4 Edmonds, Wash 226-7 

Y “rs Ureenw 
* Delaware City, Del 221-2 Conde « oper cap 
f Wilmingt el; ph Tay 4-458 Prin prod halt 
Crude oper cap Fuel proc unit. rude dist 
Fuel proc units flu t k fresh 
{ re e H riformer 4 UNITED REFINING CO 227 
Fluid ker F c y is Box 78 Worrer Pa: ph 88 Cc. W Cable 
f . Warren, ce 227-1 
Key personnel 5 _ Caine v mfg mor G E end ren. Po e t k S of US € 
hf er Crude ns ot cap 
Prin prods—mtr ga 217 htg ‘a 
TYDAL CO, THE 222 =u le wax asphalt 
; : si . . Fuel proc units OP fluid cat crack 2 
with PG re very f unit, ¢ t wash sy 
for 105 ind yht ycle Catformer 

* Gainesville, Texas 222-1 aioe nifines 

Crude oper cap Key personnel—H. A. Logan, Jr., VF 
rsey ipt: W. [ Hoarbert hf « r 
U UNITY PETROLEUM CORP 228 
kK ne Mont: pt K 2 W. B. Arrow 

U. S. OIL G REFINING CO 223 

; I nl * Kalispell, Mont 228-1 
ni E of town on Hw Box ph 
Ref ’ 
Crude oper cap 

* Tacoma, Wash j 223-1 Prin prods et fuc ntg fu 
Crude oper cap UTAH OIL REFINING co. an 229 

UCAN PRODUCTS CO 224 t, of 

ming ‘ ° Salt Loke City, Utoh 229-1 

. 22 

Duncan, Okla 4-1 "eee oper cap 
Prin prods + } ; vg 8 
* De wox 

UINTA orl REFINING co . woe, 225 Fuel proc units —_f 

* Jensen, Utah 225-1 9 ' 
Crude oper cap Key personnel Y 

UNION OIL CO OF CALIF 226 ar ag thal Mang? : ' 

: ’ Constr plans I 
* Arroyo Grande, Calif f F 
226-1 
Crude oper cap VALVOLINE OIL CO 230 
Prin prods - Y r Ash 
Fuel proc unit tt y Ref K 
* Bokersfield, Calif Maltt 226-2 
fk f . Freedom, Pi 230-1 
Crude oper cop Crude oper cop 
Prin prods Prin prods mt et fue ; ht 
Fuel proc unit t ht t f “ 

* Rodeo, Calif - 226-3 Key personnel f t. rfy supt: k 
Crude oper cap VICKERS PETROLEUM CO, INC, THE 231 
Prin prods : ; t f f Box Vichit K Re Boos 
Fuel proc units 

t . Potwin, Kens 231-1 
Crude oper cap 
* Santa Maria Colif tt Rf 226-4 Prin prods 
Fuel proc units cat cracker 58 fre 
Crude oper cap 4 the 
G4 


Key panoneet T. B. Arnold, rfy mar; R 
M ¢ rR. S. Gibsor chf engr 

"Constr plans 3500 Ultraformer with 

pretre ter by Par r °o tream June 7 
VULCAN ASPHALT REFINING CO 23 
Box - rdova, A ph Hu t 3 
* Cordova, Ala 232- 

Crude oper cap 

Ww 
WAGGONER ESTATE, W. T 23 
v¢ a or . = Rs J pan 
WARRIOR ASPHALT CORP 23 
t x Tu } 3 Ala pr f z 5-S 

oe e, Pr 
* Tuscaloosa, Ala (Holt Pit 234- 

Topping cop heavy asphalt rude 

Prin prods—htg 5 fu } 

Key personnel —£ T. Lance, F G 
WARWICK WAX CO, INC 23 
. Chenute, Hons. 235- 

Prin pling “ 

o- gornannel - Hat fie rf pt 
WEST BRANCH REFINERIES, INC 236 
. West Branch, Miah 236-1 
: Grade oper cap | t 

Prin prods—-mtr ht 

bbl /n fic 

Key personnel——R Pott t 
WESCO REFINING CO’ 237 
* Rangeley, Colo 237-1 

Crude oper cap kin 
WESTOIL TERMINALS co 238 
* Wilmington, Colif hutdow 238-1 

Crude oper cap 
WESTERN ASPHALT G REFINING CO 239 
* Santa Maria, Calif ‘ 239-1 

Crude oper cap 
WESTERN RESERVE REFINING CO 240 
* Niles, Ohio hutdowr 240-1 

Crude oper cop for 


WESTERN STATES REFINING CO 241 


* North Salt Lake City, Utah 
Crude oper cap ‘ 
Prin prods t ht 
Fuel proc units tt y rack t 


Key personnel 


* Farmington, NM 241-2 
Crude oper cap 
WESTLAND OIL CO 


* Williston, ND 242-1 
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40 


4) 


ude oper cap « . 
n prods—mtr gas > 


of proc units Dubbs 
y personnel—T. A. Moore 


nstr plans—| A 


fs ntr 


CKETT REFINING CO 243 
Wickett, Tex; pt . 
Kent, res G rfy nm 

Wickett, Texas : 
f Mohahar n Hw G TG 

Crude oper cop 

Prin prods—mtr ga hta 

Key personnel R 


WILCOX OIL CO 244 


Bristow, Okla hutdowr 244-1 


Crude oper cap 


WILSHIRE OIL CO OF CALIF 245 
+h  - Anaeles rent 


* Norwalk, Calif 245-1 
EF ter Rd kK pr 
Crude oper cap 
Prin prods—mtr ga 8 et fue 
tue t 
Fuel proc units 
therry r k fresh G&G 4 recy 


tformer 


Key personnel H iding, mar mfg 
+r r-mf ! 


WIREBACK OIL CO 246 


* Plymouth, Ill 246-1 


Crude oper cap 


Key personnel—A. F rane t; R. K. Be 


WOLF’S HEAD OIL REFINING CO, INC® 247 


* Reno, Pa 247-1 

Crude oper cap 
WOOD RIVER OIL G REFINING CO 248 
Awe Wichit K AKA 


Hartford, Ill 
Crude oper cap 


248-1 


Canadian Refineries 


ANGLO AMERICAN EXPLORATION, LTD* 249 


* Hartell, Alberta 249-1 


Crude oper cap 


ANGLO-CANADIAN OILS LIMITED 250 


* Brandon, Manitoba 250-1 


Crude oper cap 
Prin prods t 


Fuel proc units 
Key personnel / Morr t 


ONNEYVILLE OIL G REFINING CORP 251 


Bonneyville, Alberta 251-1 
Crude oper cap 


RITISH AMERICAN OIL CO LTD, THE 


TROLEUM PROCESSING, May, 


1957 


* Calgary, Alberta 252-1 
Crude oper cap 
Fuel proc units—therr rack fresh 
Key personnel- M. T. Steve fy nv 


¢ Edmonton, Alberta 
Crude oper cap 
Fuel proc units—Orthoflow t k 
fresh G 18 recycle, therm crack fre 
Key personnel Ww te. rfy a” 
st mar: | : ¢ 
Constr plans 
nstre Y te 


¢ Clarkson, Ontario 
Crude oper cap |‘ 
Fuel proc unit Orthoflow t k 


f 7 re ri f 


252-3 


fresh G 
Key personnel 
= * mar: F 


m ’ tf 


Constr plans g t desulf t m 
trean 
© tr Oe . snaiemeias , 


* Montreal East, Quebec 
Hochelaga F M 
Crude oper cap 4 
Fuel proc units—fluid cat crack Sue 


+f 
Key personnel A. McH y, ry 
f f * mor A 


Constr plans 


* Moose Jaw, Saskatchewan 
Crude oper cap 
Fuel proc units —f j t crack 4 Seach 


} 79 ¢ ‘ + 


Key personnel—-8. A. Barnt 


BRITISH PETROLEUM ‘CANADA) LTD 253 


* Montreal, Quebec 
Crude oper cap 
Constr plans ’ r ' tr ¢ 


ear 


253-1 


CANADIAN OIL COMPANIES LTD 


¢ Corunna, Ontario 254-1 


Crude oper cap 
Prin prods t 


{ 
Fuel proc units 
Key personnel M 


Constr plons 


CANADIAN PETROFINA LTD 255 


* Pointe-aux-Trembles, Quebec 255-1 


Crude oper cap 
Prin prods t 


Fuel proc units 





Volumes and capacities 
unless otherwise =a 
Indicates information not aot , 


€ co pany 
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Key personnel 


f 


R 


tk 


+ ‘ 


CONSUMERS COOPERATIVE REFINERIES LTD 


Parent, Feder 


* Regina, Saskatchewan 


Fuel proc units 


Crude oper cap 


Prin prods——mtr 


t 


Key personnel 


DELKAY OIL LTD 


EXCELSIOR REFINERIES LTD 


Edmonton, 


Lloydminster, 


Alberta 


Alberta 


Crude oper cap 


Prin prods——mt 


Key personnel 


HUSKY OIL G REFINING LTD 


+ 


Lloydminster, 


Alberta 


Crude oper cap 
Prin prods 


Fuel proc units 
Key personnel 
Constr plans 


Fort William, Ontario 


Crude oper ca 


P 


Prin prods— mt 
hie ¢ 


Fuel proc units 


Key personnel 
Constr plans 


t “ 


Moose Jaw, Saskatchewan 


Crude oper cap 


Prin prods 
Fuel proc units 


Key personnel 


IMPERIAL OIL LTO 


* Calgary, Alberta 


Prod 


Fuel proc un 


Crude oper cap 


its 


Key personnel 


Edmonton, Alberta 


Crude oper ca 
Prod 
Fuel 


o 


proc units 


Key personnel 


loco, British Columbia 


Crude oper ca 


Prod t 


Fuel proc units 


Key personnel 


256 


tchew 


256-1 


257 


257-1 


258 


258-1 


259 


259-1 


260 


260-1 


N 
oN 
w 
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Imperial Oil Ltd 


cont 
Constr plans f 


* Winnipeg, Manitoba 260-4 


Crude oper cap 
Prod , t 
Fuel proc units f t frest 


Key personne! 


Constr plans 


* Norman Wells, Northwest Territory 260-5 


Crude oper cap 
Key personnel 


* Dartmouth, Nova Scotia Halifax Rfy) 260-6 


Crude oper cap 
Prod t 
Fuel proc units 


Key personnel 


* Sarnia, Ontario 260-7 


Crude oper cap 
Prods 


Fuel proc units 
Key personnel 


Constr plans 


* Montreal East, Quebec 
Crude oper cap 
Prod halt 
Fuel proc units f t fr 


Key personnel 


* Regina, Saskatchewan 


Crude oper cap 
Prod halt ; 
Fuel proc units { t f 


Key personnel vorthy, rfy 


LION REFINING CO LTD : 261 


* Colgary, Alberta 


McCOLL-FRONTENAC OIL CO LTD 262 


* Edmonton, Alberta, Caneda 262-1 


Crude oper cap 
Prin prods t 


Fuel proc units——* t k ; fresh 


Key personnel 
* Montreal East, Quebec, Canada 
Crude oper cap 


Prin prods t t fuel 


Fuel proc units f t 


96 


Key personnel H 
f 


Constr plans 


NEW BRUNSWICK OILFIELDS LTD 263 





*¢ Weldon, New Brunswick 263-1 
Crude oper cap 
Frin prods t 
NORTH STAR OIL LTD 264 
* Grande Prairie, Alberta 264-1 
Crude oper cap 
Prin prods t 
Fuel proc units— | B.K 
Key personnel 
* St Boniface, Manitoba 264-2 
Crude oper cap 
Prin prods t t f 
Fuel proc units——M f thof 
Key personnel T 
NORTHERN PETROLEUM CORP LTD 265 
* Kamsack, Saskatchewan 265-1 
Crude oper cap r 
PARK REFINERY 266 
* Calgary, Alberta 266-1 
PETROLEUM FUELS LTD 267 
* Moose Jaw, Saskatchewan 267-1 
Crude oper cap 
Prin prods et f f 
Key personnel K 
PRINCE ALBERT REFINERIES LTD 268 
* Prince Albert, Saskatchewan _ 268-1 
Crude oper cap 
Prin prods 
Key personnel 
RADIO OIL REFINERIES LTD 269 
* East Kildonan, Manitobo 269-1 
Crude oper cap 
Key personnel Har f t 
REGENT REFINING (CANADA) LTD 270 
* Port Credit, Ontario 270-1 
Crude oper cap 
ROYALITE HI-WAY LTD 271 
* Saskatoon, Saskatchewan 271-1 
Crude oper cap 
Prin prods 
Volumes and capacities given in b ‘cd 
unless otherwise noted 
Indicates information not verified by 
the company 





Fuel proc units 


‘Key personnel rowning, rfy 
ROYALITE OIL CO LTD . 27 
. 


Coleville, Saskatchewan 272 


Crude oper cap 
Prin prods nt 


Key personnel row f pt 


Constr plans 


* Kamloops, British Columbia 272 
Crude oper cap 
Prin prods 
Fuel proc units 
Key personnel y if 
Constr plans 
SHELL OIL CO ‘CANADA LTD 273 
* North Burnaby, British Columbia t 
J Rfy 273-1 
Crude oper cap 
* Montreal East, Quebec 273-2 


Crude oper cap 


STANDARD OIL CO OF BRITISH COLUMBIA 
LTD 274 


‘ 


Da + + r Cc 


Vancouver, BC t fy 274-1 
Crude oper cap |7 
Prin prods mtr tov 
‘ fuc rfy 
Fuel proc units 


Key personnel \ rf r T 


SUN OIL LTD 275 
* Sarnia, Ontario 275-1 


Crude oper cap 
Prin prods mt } ht f 


Fuel proc units t rack a 
Key personnel 
TRUMP OIL CO 276 


* Morris, 
Crude 


Manitoba hutdowr 276-1 


oper cap ‘whe 


WAINWRIGHT PRODUCERS G REFINERS 
LTD 


¢ Wainwright, Alberta 277-1 


Crude oper cap 
Prin prods f 
Key personnel | Fowler f 
Constr plans 


X-L REFINERIES LTD 278 


* Peace River, British Columbia 278-1 


Crude oper cap 
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Refining Process Glossary 


By GEORGE H. UNZELMAN types—as listed in the contents below. A detailed index 
Ethyl Corp., Tulsa, Okla. appears on pp. 149-150 


2—The descriptions have been written to give you 


and CHARLES J. WOLF brief, thumbnail, “quick reference” explanations of all 
Ethyl Corp., Detroit, Mich. the refining processes you are likely to meet in today’s 
operations. If you need to dig into a specific process in 
detail, you'll find selected references with each descrip 





ui 


yn the next 53 pages, PETROLEUM PROCESSING pre- tion 
ts its first “Refining Process Glossary”’—an organized 3—All of the descriptions were written by a team of 
lection of 168 brief descriptions of all the important two experienced refinery technologists, working on as- 
cesses Now in commercial use by the industry, or signment for PETROLEUM PROCESSING 
tilable for such use. 4—As an added feature, PETROLEUM PROCESSING'S 
¥ We think we've made this glossary different and bet- editors compiled a listing of firms available to handle 
than any other such grouping of process descriptions process design, mechanical engineering, and/or con- 
ind we think you'll find it more useful and helpful for struction work for specific processes. These firms are 
se reasons: listed by code numbers at the end of a process descrip- 
The descriptions are organized so you can find tion—the code numbers referring to the Directory of 
ones you want easily. They are grouped under five “Who's Who in the Refinery Service Firms” on pp 
; eral types of processes, and then under 25 specific 150-152 
3 
if CONTENTS 
1 43] Subject Pages 
. ‘ CATALYTIC PROCESSES 98-118 
‘ Catalytic Cracking 98-102 
} Catalytic Reforming 102-107 
4 / Hydrogen Processing 108-112 
Isomerization 112-114 
Alkylation 114-116 
Polymerization 117-118 
Desulfurization 118 
THERMAL PROCESSES 119-125 
Thermal Cracking 119-121 
Coking 121-123 
Other Thermal Processes 123-125 
SOLVENT PROCESSES 126-133 
Deasphalting and Treating 
(Gas Oil, Lube Stocks) 126-128 
Meet the Authors Lubes—Refining 128-130 
Lubes—Dewaxing 130-132 
[he two engineers who wrote these operations. His present position is Re- Waxes 132-133 


cess descriptions on special assign- finery Technologist in Ethyl’s South- TREATING PROCESSES 134-145 


nt for PETROLEUM PROCESSING - ern Regional Offices in Tulsa 


Caustic Treating 134-137 
yw their subject well. George H. Charles J. Wolf received his B.S. in Acid Treating 3 138 
izelman, left, has been in refining Chemical Engineering from the U. of Cl, -" . 
hnology for nine years, and Charles Notre Dame in 1947—and immedi- ay See 138-140 
Wolf, right, for ten. Both of them ately went with the Research Labora- Oxidation Sweetening 140-141 
now on the technical staff of the tories of Standard Oil Co. (Indiana) Copper Sweetening 142-143 
vl Corp in Whiting, Ind. The following year Hydrogen Sulfide 
George H. Unzelman was gradu- he moved to the Technical Service Removal 143-144 
|! from the U. of Washington at Division (Light Oils Operation). Not Electric Treating 144 
ttle in 1948 with a B.S. degree in content with a B.S., while with In- Desalting 145 


mical Engineering, and then joined diana Standard he attended night 
ntinental Oil Co.'s Manufacturing graduate school and in 1951 received MISCELLANEOUS 


pt. He worked at both the Ponca’ an MLS. in Chemical Engineering from PROCESSES 146-148 
Okla., and Billings, Mont., re- Illinois Institute of Technology. Early Dehydrogenation 146 
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+) Klinkert, H. G., and H. M. Penning, “Shell ‘Trickle’ H 
zer,”’ Pet. Ref., Sept. 1955, pp. 150-154 

Available engineering services for Shell Trickle Hydrodesulfurization: 
PROC DESIGN: &, 17, 23, 25, 38, 47, 49, 52, 56, 58, 62, 64 

MECH ENGRG: 8, 17, 23, 25, 38, 39. 47, 49, 52, 56, 58, 59, 62 
CONSTR: &, 17, 23, 25, 38, 39, 47, 49, 52, 56, 58, 59, 62, 79 


Sinclair Hydrogen Treating 

Using a catalyst developed by Sinclair Research Labora 
tories, Inc., and manufactured by National Aluminate Corp 
this is a re generative, fixed bed, cataly ti process to remove 
sulfur, nitrogen, oxygen and metal contaminants from a wide 
range of refinery streams. 

Catalyst type (RD-154) is extruded cobalt-molybdenum on 
ilumina. Regeneration to original activity takes 24-72 hours 
with an air-steam mixture Numerous regenerations appear 
possible with potential yields of 100-250 bbl/Ib 

Operating conditions are 580-750°F and 200-800 psig with 
hydrogen recycle rates of 500-5000 SCF/bbl feed. Reformer 
ott-gas with at least 65 mol % hydrogen is used 

rhe first unit (10,000 b/d cycle oil) was placed on stream 
Dec. 30, 1955 for the Sinclair Refining Co., Marcus Hook, 
Pa., refinery. RD-154 may be purchased and arrangements 
for its use made through National Aluminate Corp 
Literature references include 
1) Davidson, R. I Hydrogen Process 


, ng,”’ Petroteum Processinc 
Nov. 1956, 


Available enngineering services for Sinclair Hydrogen Treating: 
PROC DESIGN: 8, 13, 17, 23, 25, 49, 52, 56, 58, 62 

MECH ENGRG: 8, 13, 17, 23, 25, 39, 49, 52, 56, 58, 59, 62 
CONSTR: 8, 13, 17, 23, 25, 39, 49, 52, 56, 58, 59, 62, 79 


Diesulforming 

Licensed by Husky Oil Co., Diesulforming is a regenerative, 
fixed-bed, catalytic process to desulfurize and upgrade refinery 
naphtha, middle distillate, and gas oil streams. 

Catalyst ($1.00/lb) is pelleted molybdenum and may be 
regenerated in situ with an air-steam mixture. Activity is re 
tored in 2-3 day 

Operating conditions are 650-800°F and 450-550 psig. Mini 
mum hydrogen recycle rate is 5000 SCF/bbl feedstock. Hydro 
gen concentration in the gas stream, when lowered, reduces 
lesulfurization activity but is still effective at 50 mol ‘% 

Che Diesulforming process was first placed in operation Aug 
12, 1953 at the Husky Oil Co.’s Cody, Wyo. refinery. 


Literature references include 


Davidson, R. L., H wen Proce ng,’’ Petroteum Process 

" 6, DI 

( oe } i r \ SheMe 1) lf g Husk ) 
( ) tion Proce M 19 


Available engineering services for Diesulforming 
PROC DESIGN: 17, 23, 29, 37, 52, 56, 58, 62 
MECH ENGRG: 17, 23, 39, 52, 56, 58, 59, 62 
CONSTR: 17, 23, 29, 39, 52, 56, 58, 59, 62, 79 


Hydropretreating—Houdry 
Licensed by Houdry Process Corp. (usually in conjunction 
with Houdriformers), this process is also called the “Houdry 


suard Case.” It is a non-regenerative, fixed-bed (Guard Case) 


talytic process to desulfurize and hydrogenate catalytic 
r rimet i ton 

Catalyst is either Houdriforming type 3 catalyst (contain- 
g plati wr cobalt-molybdenum on alumina made by 
H ry Pro Cor 

Operating conditions are 700-755°F and around 400 psig 

th a hig pace velocity of 10-20 vol charge/vol catalyst/hr 
H t luce Houdriforming (600-1000 cu ft/bbl) 

umple to satisty Hydropretreating of any Houdriformer 
eed. Investment and operating costs are generally included 

h Houdriforming 





['wo Hydropretreating units are operating to purify Houd: 
1ormer feed stoc k: 5000 b/d at the Crown Central Petrole 
Corp of Houston, Texas; and 13,000 b/d at the Ohio ( 
Co., Robinson, Ill. refinery 

Literature references include 

Davidson, R. L., ‘“‘Hydrogen Processing,” Petrroteum Pro 
Nov. 1956, pp. 11 8 
Steveson, D. H nd G. A. Mills, ‘“‘Hydropretre 








f ( 
I 
Reformer Feed,” Pet. Ref., August 19 pp. 117-210 
World Pet., “New Guard Case Houdriformer at Crown Central | 


finery,” Feb. 19 pp. 44-4¢ 


Available engineering services for Houdry Hydropretreating 

PROC DESIGN: 8, 11, 17, 23, 25, 32, 33, 34, 38, 40, 47, 48, 49, 56, 54 
62, 72 

MECH ENGRG: 8, 11, 17, 23, 25, 34, 38, 39, 40, 46, 47, 48, 49, 52, 
58, 62, 72, 73 

CONSTR: 8 11, 17, 23, 25, 28, 32, 33, 34, 38, 39, 40, 46, 47, 48, 49, 5 
56, 58, 62, 72, 73, 79 
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Licensed by The British Petroleum Co. Ltd., Autofining 
is a fixed-bed catalytic desulfurization process for a wide 
range of high sulfur stocks from gasolines through gas oils 

Catalyst is pelleted cobalt-molybdate oxides on alumina, at 
may be regenerated in situ at 800° F with steam-air or inert 
gas-air mixtures. The length of a catalyst run varies with the 
feed material, from 200 to 1000 hrs. Ultimate life has beer 
reported as over four years in some instances 

Operating temperatures (700-800° F) and pressures (50 
200 psig) are controlled to give enough hydrogen by dehydr 
genation of feedstock naphthenes for conversion of sulfur ir 
the feedstock into H.S. No outside hydrogen is needed. Exces 
hydrogen in the process gas (80% He) is recycled to tl 
desulfurization zone 

Che first commercial autofining plant was installed at th 
Llandarcy refinery of National Oil Refineries Ltd., Wales, 
July 1952. 


Literature references include 


Hyde, H. W., and F. W. B. Porter, “The Autofining Proces 
Production of Low Sulfur D 1 Oils,” Pr Fourth Wor 
Congress Sect III /¢ 
Jones. ( M Desul t I ss H Wide Applications 
Engr., July 1953, pp. ¢ 
Lomax, E. I “Aut D Proces W orld 
June | PI ¢ 

4 t ngr., The Aut I ¢ Jul p. C31 
PETROLEUM Pr SSIN New Autofining I s Apr 
pp. 467-4€ 
PETROLEUM Pr IN Three New Refining Processes,” Ma 


Available engineering services for Autofining 

PROC DESIGN: 8, 17, 22, 23, 46, 48, 52, 56, 58, 70 

MECH ENGRG: 8, 17, 22, 23, 39, 46, 48, 52. 56, 58. 59, 70 
CONSTR: 8, 17, 22, 23, 39, 46, 48, 52, 56, 58, 59, 70, 79 


Hydrofining—-BP 


Developed by The British Petroleum Co. Ltd., this is 


regenerative, fixed-bed hydroget designed to desul 





turize virgin gas oil or blends of 


gas oil and cracke 


cycle oil with little or no molecular break-down 
Catalyst is pelleted cobalt-molybdenum oxide on alumit 
type and may be regenerated in 24 hours by a steam-air mixtur 


at temperatures ot SOO-1100° | 


Operating conditions are 760-790° F and 500-1000 psig wit! 
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rmal hydrogen recycle rate of 400 SCF/bbl 
process was placed in operation at Kwinana, W. A 
\ustralasian Petroleum Refinery Ltd. to produce low 
liesel fuels (5600 b/d), and is said to be the 
its kind. M. W. Kellogg Co. constructed the unit 


data from British Petroleum Co. Ltd 
erature references include 
» A 1 F. W. Wheatley, “Desulfurizing by Hydr 
Dow Under Pet. I r Mar. 1956, pp. C37, 4 4 44 
lable engineering services for BP Hydrofining: 
1C DESIGN: 8, 17, 23, 48, 52, 56, 58, 70 
ECH ENGRG: 8, 17, 23, 39, 48, 52, 56, 58, 70 
INSTR: 8, 17, 23, 28, 39, 48, 52, 56, 58. 70, 79 


Diolefin Hydrogenation 


nsed by Shell Development Co., this is a regenerable, 

catalyti process to hydrogenate diolefins to mono 

Ikyl: feed stock with negligible olefin saturation 
processed are ( , and ¢ 4 fractions. 

italyst is pelleted nickel sulfide on alumina ($1.00-1.50/Ib) 
iy be regenerated in situ at 750° F with a mixture of air 

team followed by sulfiding with hydrogen sulfide to con 


Iperating conditions are 480-660° F at 15-150 psig usir 


g 
ratio of hydrogen to feed, and space velocity of 2-8 
Reformer oft-gas may be used as the hydrogen source 


kylation acid consumption and increases 


of the feedstock by converting butadiene to butylene 
e first unit (400 b/d) was placed in operation for the 
Refining & Marketing ( L.td. at Stanlow, England, ir 
rature references include 
| H | 1) A Ih ¢ } Stock 
De 
I H P m | i 





able engineering services for Shell Diolefin Hydrogenation 
OC DESIGN: 8, 17, 23, 49, 52, 58, 62, 70 

MECH ENGRG: 8, 17, 23, 39, 49, 52, 58, 62, 70 

CONSTR: 8&8, 17, 23, 28, 39, 49, 52, 58, 62, 70, 79 


Feed Preparation—Phillips 





s vy Phillips Petroleum Co., one unit for this hydro 
( process (10,000 b/d) is installed by Phillips at 
Phillips, Texas, refinery for desulfurization, olefin satura 
color stability of naphthas and kerosine 
italyst used is molybdenum type 
t iture reterences include 
R. | H p “ P 


lable engineering services for Phillips Feed Preparatior 
OC DESIGN: 8, 17, 23, 25, 29, 49, 52, 54, 56, 58, 62 

CH ENGRG: 8, 17, 23, 25, 39, 49, 52, 56, 58, 59, 62, 73 
NSTR: 8, 17, 23, 25, 29, 39, 49, 52, 56, 58, 59, 62, 73, 75 


79 


Hydrodesulfurization—Sun 


veloped and licer 1 











ensed by Sun Oil Co.. one unit of this 
n treating process (1500 b/d is In operation by Sur 
it the Mar Hook Pent refiner for lube oil 
iture reterences mncluck 
R. | H n | PETR mM Proct 
able engineering services for Sun Hydrodesulfurization 
IC DESIGN: 8, 11, 17, 23, 52, 56, 58, 62, 72 
CH ENGRG: 8, 11, 17, 23, 39, 52, 56. 58, 59, 62, 72 
NSTR: 8, 11, 17, 23, 39, 52, 56, 58, 59, 62, 72, 79 
. 
latreating 
nsed by Universal Oil Products Co. this is a hydro 
pr to refine aromatic concentrates so that pure 
ind toluene may be recovered. The 
nection with Platforming and Udex 
drogen frot either unit 
first Platreater was installed for the Roose elt Oil & 
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Refining Corp at Mt. Pleasant, Mich., in January, 1953 





yle engineering services for Platreating 
DESIGN: 3, 8, 17, 23, 25, 32, 40, 48, 52, 56, 58, 62, 72, 
MECH ENGRG: 3, 8, 17, 23, 25, 3 40, 48 


PROC 


gS. d 2 9. 4 52, 56, 58, 59, 62, 66, 72 
73, 78 

CONSTR: 3, 8 17, 23, 25, 32, 39, 40, 48, 52, 56, $8, 59, 62, 66, 72 
73, 79 


Hydrodesulfurization—Kellogg 


Furnished by M. W. Kellogg Co. this is a hvdrogen treat 





« | 
process primarily ed to desulfurize and purify catalytic re 
former feedstock. The catalyst is cobalt molybdate on alumina 

One unit (3000 b/d) is onstream at Pure Oil Co.'s Newarl 
Ill., refinery to treat reformer feedstock. An 18,000 b/d unit 
is planned for Pure at Lemont, Il, to desulfurize straightrun 
gasoline 

Literature reference lude 

D R I I EUM | 
\ oY 
Available engineering services for Kellogg Hydrodesulfurization: 
PROC DESIGN: 17, 52, 58 
MECH ENGRG: 17, 39, 52. 58, 59 
CONSTR: 17, 39, 52, 58, 59, 79 
Hydrobon 

Hydrobon was the name given to the Universal Oil Pr t 
Co.’s hvdrogen process before a patent arrang ent is made 

th Union Oil ¢ f Calif. to license the . at 
nder the name Unifining 

The only plant (13,000 bsd) licensed by U.O.P ler t 

ime Hvydrobhe r Standar Oru ¢ Ohio at. the 
| 1, Ohio ref t Onstrear late t nit is 1954 
] terature reterence 1! lude 
DD | } I | | 
\ Q 


Cobalt Molybdate Desulfurization 


A process developed by the Union Oil Co. of Calif. whicl 


became part of a patent arrangement with Universal Oi; 
Products Co. to jointly license Unifining. The catalvst used 
by Ur 











The first hvdrog . I ; cense was 75( 
b/c r the United Re ' ( Vi Pa.. and begar 
operating in 1954 
Literature reterence 1 | 
B ( ( D I] = } 
( M P . 
I ( 1 ( t Moly! | | H 
S Stock P cP ; 
M | , ow 
4 i.) R | Pr P m |} 
P 
Sovafining 
This is a J te y ren. treatit roce nsta 
Soconv Mohil] Oi Ce | it its ref ¢ the r ‘ 
over 90.000 | apacit\ Oneratior I ¢ t ate 
straightrun and thermal naphtha f S tormer 1 1 
Available Engineering Services 
Manv these proces descriptions | ¢ 
eng ce I eT Va uy 
cal , eet construct | ° * , 
tine refer ta the directory =? Or 
Sery Firt , 150 x | rr era 
1.2. 3) are for fir f t tual exnerie , 
the r P #-1 era ire ther f S 
vill to nrovi le ery 1 t é 
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lturization, stabilization of ur No. 2 fuel components Gasoline recovered from hydrocracking has a lo oct 
Literature references in le and must be reformed. Gas oil of excellent quality and n 
= R. I H . Pt be compared to virgin stock 
Literature references incluck 
He inn, H DH H k Re 
. Div Petrole Cher \ ( 1s At] 
Hydrotreating—Texaco City, N. J., Se 
Developed by The Texas (¢ +} inna te stalled at Available engineering services for Houdry Hydrocracking 
. pte PROC DESIGN: 3 8, 11, 17, 23, 25, 34, 36, 40, 47, 48, 49, 52, 56 
‘ a ret Ter le it OO il 1 UU b d le rT ce » ! ITtZ< 62 72 
t t tically cr ite al eavy crack MECH ENGRG: 3, 8, 11, 17, 19, 23, 25, 34, 36, 39, 40, 47, 48, 49 
56, 58, 59, 62, 72, 73 
terature referet includ CONSTR: 3, 8, 11, 17, 19, 2 28. 32, 36, 39, 40, 47, 48, 49, $2 
t atu rete nces cluce 58. 59. 62. 72.7 79 
) RI H r I 
Available engineering services for Texaco Hydrotreating 
PROC DESIGN: 8, 17, 23, 25, 40, 49, 56, 58, 62 ™ . 
MECH ENGRG: 8, 17, 19, 23, 25, 39, 40, 49, 52, 56, 58. 59, 62 Residuum Hydroconversion—Humble 
CONSTR: 8, 17, 19, 23, 25, 28, 39, 40, 49, 52, 56, 58, 59, 62, 79 ’ 
Developed by Humble Oil & Refining Co., this is a hydr 
cracking process to upgrade residual stocks (asphalt, 
. breaker tar, vacuum crude re¢ 1um, etc.) to quality produ 
Gulfinin lity produ 
9 by hydrodesulfurizatior vdrox vers \ li 
This is a private hvdroge treating process developed by may be obtained from Esso Rese & Energe. Ce 
Gulf Research & Development Co. to upgrade cracked and Catalyst is cobalt-molybdate supported on alumina ar 
straight run distillates and fuel « by reducing sulfur content runs” of 600-1000 hours are possible. Regeneration mav | 
proving carb« esidue olor, and general stability along effected by burning carhe S00-1050° 1 vith an air-ine 
ith slightly increasing the API gravit as mixture. Numerous generations have been shown pr 
Che proc Tt lve eacting hydrog at 600-800" | ith sible and ultimate life has been estimated at over a vear 
wl 1 cdistillat strear the preset an umidentifies \sphalt hydrogenation is mducted at 725-825°F ar d 400-8 
catalyst at 600 psig psig, with feed rates of 0.5-2.( lumes of liquid feed/h« 
[wo units with a nbined capacity of 45,000 b/d were olume of catalyst. From 1500 to 4500 S¢ drogen/bbl fi 
built at the Gulf Oil ¢ Port Arthur, Texas, refinery. ar ire needed 
vent onstream Jan. 1957. Tw ore with a ¢ bined capa Literature references it 
i 45.000 b/d went treat it Philadelphia this spring Gwin, G. T H \ | Pr D 
Literature references include ao a val . s ty, Atl 
( R. P. “H I } Oo , . 
Fe 
\ 
Gulf HDS : 
Developed by Gulf Research & Development Co., with pri ISOMERIZATIO 
ary licensing through M. W o., the Gulf HDS 
ocess is regenerative fixed-b hyrdocracking of 
eavy residuals to lower boiling with accompanying _ MAKE-UP HCI 
ifurization. Whol ruce 1 cracked residual MAKE-UP H., 
erve as teed stock 
2 oe an ¢ . CID 
Catalvst ($1.00-$1.50 1] etallic compound supporte STRIPPER 
pelleted alumina which 1 ay be regenerated in situ vith uit FRESH FEED ISOPARAFFIN 
1 steam or flue gas through a temperature cycle (750 t = CATALYST RECOVERY 
1200 | Catalyst life estimated at 2 years REACTOR OF In LIQUID 
yr = CONTACTOR SYSTEMS 
Operating conditions are 750-850° F and 500-1000 ps FRACTIONATION 
ith 2500-5000 SCF /bbl recycle gas (having 65-90 mol% Hoe SLUDGE FRESH AICI, 
eeded IN LIQUID SYSTEMS 
\ 50 b/d pilot plant was operated for five vears at the Gulf | NORMAL PARAFFIN RECYCLE 
Oil Corp.’s Port Arthur, Texas, refiners mage se : < : ; 
 eemaheenn elemmeen. trenton Typical aluminum chloride isomerization flow diagran 
D RI Hyd Pr P mM PROcE 
McAfee, J The Gulf HDS P rl ling Cee 
R th M Mee £ the Ame Petrole | ISOPARAFFIN PRODUCT ° 
Div Ref g, St. I s, M M | RECYCLE HYDROGEN FRESH H, 
Available engineering services for Gulf HDS: | 
PROC DESIGN: &, 17, 52, 56, 58, 62 C, & LIGHTER, 
MECH ENGRG: 8, 17, 39, 52, 56, 58, 59, 62 
CONSTR: &, 17, 39, 52, 56, 58, 59, 62, 79 
| FEED A 
Hydrocracking—Houdry ee, ee DEGASSER 
Penstenel onl Tsou be Mente Pe ( ein 7 SEPARATION PRODUCT & RECYCLE TO 
eveloped and it set V mudary rocess orp., IS 1S a FRACTIONATION & SPLITTING ETC. 
continuous fixed-bed, catalytic process to upgrade residua to Diciiactnadaacicietdianesdeisammmeniaiie om ictaiennsitinilainimennaiemnnainiiiag 
ghter products, and at the same time effect desulfurization Typical noble metal isomerization flow diagram 
Catalysts applicable lude NiO or NiS on silica alumina 
and commercial type cobalt-molybdena on alumina (the latter 
being most active Catalyst can be used for long periods Present isomerization applicat s to refining are to ¢ 
vithout regeneration feedstock for alkylation units gn octane fractions for ga 
The residua feed is diluted th a light hydrocarbon (35% line blending. Straight-chain p fins (n-butane, n-pentar 
butane in feed This all peration to 3500 psig and ove hexane) are converted to re ve 1so-compounds by <« 
RO0° F owuitl gnificant <e build-up on catalyst. Hvdroger tinous, catalytic (al inum cl ie ioble metals process 
msumpt! vari vith the harge but the ange Natural gasoline light straight-rur gasoline, and | PG 
2000 SCE /bbl provide feed by fract { litting. Hiegl lumetr 
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o+) and 40-60% conversion per pass are charac- 


(95° 


ist 
Non-regenerable aluminum chloride catalyst is employed 
th various carriers in a fixed-bed or liquid contactor. Plati- 
m or other metal catalyst processes utilize fixed-bed opera 
and can be regenerable or non-regenerable. 
Reaction conditions vary widely depending upon the par 
ilar process and feed, 180-900° F and 150-300 psig Resi- 
e time in the reactor is 10-40 minutes 
Investment costs are $100-$300/bbl, and operating costs are 
20¢ bbl. Fractionation costs are not included. 
Isomerization found initial commercial application during 
rld War II for making high octane aviation gasoline com 
ents and additional feed for alkylation units. Because of 
ered alkylate demands, all but six of an original thirty 
tane isomerization units (36,650 b/d) were converted or 
itdown after hostilities ceased. Demand for motor fuel 
ylate is evidenced by new butane isomerization commitments. 
\ttractive features are products with 93-107 Research 
tane at 3 ml TEL/gal. Iso-paraffin road performance is 
llent in the present-day high compression automotive 
rine 
Economic studies of pentane, hexane units are presently 
espread in the industry. Five isomerization processes have 
n developed or improved within the last year to provide 
itor fuel components 


terature references include 














Armistead, G. Jr., “I zat and Isof i Pentane ( 
is J Oct 1946, 1 & 
Coulthurst, I J., “Isomerization of Feed Stocks Charged t 
Alkylation Units,” Oil & Gas J., Jan. 23, 1941, p. 37 
Finger J S., “Fundamentals of Isomerization for Operat 
et. Ref., Jan. 1946, pp. 105-110 
+) Foster, A. L., “Facts and Possibilities of Alkylation and Isomer 
| t Processes,” Oil & Gas J., Apr. 15, 1943, p. 71 
Fost ~~ I “Isomerization a Useful but as yet Little Used 
| lool for the Refiner,” Oil & Gas J.. Fet 1943 & Mar. 4, 194 
I t A. V ‘In ment of Octane Rating of Gasoline by 
I erization,”” Oil & Gas J., July 29, 1944, p. 165 
Lovell, R. G., “Distillation and Isomerization,”’ Pet. Engr., Sept 
‘ 144, p. 118 
j O'Donnell, J. P., “Shells Wood River Plant 100 Octane 
' Manufacture,” Oil & Gas J., May 4, 1944, pp. 33-34 
: Parker, F. D. & Rogatz, “Refinery Processes for War 
I lucts,”” Pe F 1943, pr 105-115 
Perr a 7, “ee ion for the Past Two Years,” Ind. & 
nor Chem Se pp. 2037-2039 
Perr S. F Is n of Light H arbons Pet. Engr 
Tuly 947. 1 . 1R8 
t. Ref [ 1 Phase Tsomeriza Fet 1944, py ] 4 
son, F. M., “Alkylat & Ison ation Combined in Avia 
n Gasoline Plant,” s ps J., Ja 4 37 


we 


N Penex 


censed by Universal Oil Products Co., Penex is a continu 

non-regenerative C; and/or Cg process for isomerization 

the presence of hydrogen (from reforming) employing a 

7 itinum catalyst. Reactor conditions are so selected that cata 
regeneration is not required. 

Upgrading pentane fractions may be accomplished with a 
luct yield of 99.5% and leaded quality increase of 7-8 Re- 
ch Octane With hexane fractions, product vield is 97% 
leaded quality increase about 9 Research Octane 
; Penex may be applied to many feed stocks by varying the 

ctionating system. Mixed feeds may be split into pentane 

hexane fractions and respective iso-fractions separated 
each. Normal-fractions would be processed in individual 
x Cg Penex systems. Each stream could then be taken to 
rage or returned to fractionation for separation of iso- 
ict and recycle. The system can operate in conjunction 
reforming of the C7+ naphtha fraction 
iterature references include 
Grote, H. W., “‘Isomerize Cg and C, with Penex,” Pet. Ref., July 
6. p. 148 
Ou & Gas J., “High Octanes at Low Cost,” July 23, 1956, p. 964 
Petro_eum Processin *Penex Platforming of N aphthas,”” Aug 
1956 Pp. 66-67 
ailable engineering services for Penex 
OC DESIGN: ?, 6, 8, 23, 25, 29, 32, 40, 47, 48, 56, 58, 62,72 
ne — 3, 6, 8, 17, 23, 25, 39, 40, 47, 48, 52, 56, 58, 59, 62, 66, 
2, 73,9 
NSTR: 3, 6, &, 17, 23, 25, 28, 29, 32, 36, 39, 40, 47, 48, 52, 56, 58, 59, 
2, 66, 72, 73, 78, 79 
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isomerate 


Licensed by Pure Oil Co., Isomerate is a continuous tsomer 


ization process designed to convert pentanes, hexanes at 
heptanes. A rugged metal catalyst is used in a fixed-bed re 
actor systen 

Operating conditions are mild, being less than 750 psig 
and 750° F. Outside hydrogen is added to the feed along 
with recycle gas. Usual operation would include fractionation 
facilities to recycle normal-paraffins almost to extinction 


Example 200° F end point, light deisopentanized gasoline feed 


stock of 64.4 clear Research Octane upgraded to 97.0 leaded 


Research Octane. Isomer yields approached 100% 
Literature references include 

(1) Ow & Gas J., “New Process Expands High Octane Pool-- Pure 
Oil Company’s Isomerate Process,”’ Apr ¢ 

Available engineering services for Isomerate 

PROC DESIGN: 8, 17, 23, 33, 49, 52, 56, 58, 62 

MECH ENGRG: 4, 17, 23, 39, 49, 52, 56, 58, 62, 73 

CONSTR: &, 17, 23, 28, 39, 49, 52, 56, 58, 62, 73, 79 


Iso-Kel 


Licensed by M. W. Kellogg Co., Iso-Kel is a fixed-bed 
vapor-phase isomerization process using a precious metal cata 
lyst and external hydrogen. A wide variety of feed stocks, in 
cluding natural gasoline, pentane and/or hexane cuts, can be 
processed. Fractionation design can vary. One approach is to 
yield separate isopentane and isoheptane product streams for 
greater blending flexibility 

Example light naphtha charge showed a 97 vol % combined 
stream yield having a 96 leaded Research Octane. Natural 
gasoline feed showed 99% yield and 99.8 leaded Research 
Octane 

Payout time is estimated at 19 months for a 3100 b/d unit 


incorporated in a 50,000 b 


1 refinery 


Literature references include 
(1 1 & Gas J., “Refiners Handed New Up-Grading T l Ta 
1957 tT 764 
Petroiteum Processinc, “The Iso-Kel Isomerization Pr 
Jan, 1957, p. 135 
3) Ref. Engr., The, M. W. Kell Advert nt, Ja 7 
Available engineering services for Iso-Kel 
PROC DESIGN: 33, 58 
MECH ENGRG: 39, 58 
CONSTR: 28, 39, 58 
Isomate 
Licensed by Standard Oil Co. (Ind Isomate is a continu 
us, non-regenerative Cs; and Cg or Cg naphtha process using 
aluminum chloride hydrocarbon complex catalyst with anhy 
drous hydrochloric acid as a pro tor. Hydrogen partial pres 


sure 1s maintained to suppress undersirable reactions (cracking 


and disproportionation) and retain catalyst activity 


Isomerization proceeds at 240-250° F and 700-800 psig re 
actor conditions. Feed is saturated witl anhydrous HC] in a 
prereactor absorber, then is heated and combined with hvdri 
gen, and charged to the reactor. Catalvst is added to the re 


actor separately and the reaction takes place in the liquid phase 


Product is caustic and water washed, acid stripped, and sta 
bilized before going to storage in once-through operation. To 
provide recycle and a higher octane product, high octane iso 
mers are separated in a product splitter. Cg naphthenes and 


heavier material are ret oved from recycle it a rerun tower 


Research octane with 3 ml TI an he realized on 





Available Engineering Services 





M of these process descriptions include listing 
engineering services available—-process desig mechatr 
ical engineering, construction. The numerals with ea 


listing refer to the directory of “Engineering and Other 





Service Firms,” pp. 150-152, this issue. Regular numerals 
(1, 2, 3) are for firms reporting actual experience 
he process; italic numerals (7, 2, 3) are for other firms 





willing to provide services for the process 











@ 1957 Refining Process Glossary 


‘ e-t A erat S 
{ i Ld t ine tal ‘ i 
} + , ' r ° ' 
y c 4 ‘ 4 ‘ ‘ 
; ective mn the itter v7 uN 
i ‘ T 
| ' ' ir \\ 
I ‘ i ints erate 1" \\ 
it AS onl red ‘ rovement 
P \ , ’ manufactur 
‘ tur fer 
era ‘ ere ¢ 
I B ( 
ut ‘ , 
\ KH 
: ) R 
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Available engineering services for Isomate 
PROC DESIGN: 3, &, 17, 23, 25, 33, 40, 48, 52, 56, 58, 62 
MECH ENGRG: 3, &, 17, 23, 25, 39, 40, 48, 52, 56, 58, 62 
CONSTR 8, 17. 23, 25, 28, 39, 40, 48, 52, 56, 58, 62,79 
Pentafinin 
Licensed by Atlantic Refining Co., Pentafining is a regener 
é tat nerization process using platinum catalyst or 
i-a i pport and requiring outside hydrogen. Natura 
gasoline te lepentanized and heavy material goes to a low 
‘ e reformer. Pentane fract split and the norma 
ract mbined th recycle and make-up hydroget 
ited, and charged to the reactor (300-700 psig and 800-900 
I Effluent i re cle hvdroge removed, 1s degassed, at 
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to the t ro i 93-94% TT i 100 leaded octane 
‘ realized 
literature reference é 
Perr 1 Pr I ‘ P 
45 ( } fe) ‘ 
/ \r 
Available engineering services for Pe ning 
PROC DESIGN 3,6, 8, 17, 22. 2 25. 29, 33, 36, 38, 40, 47, 49, $1 ? 
56, 58, 62 
MECH ENGRG: 3, 6,1 22, 23.2 6, 38, 39, 40, 47, 49, 51, 52, 56, 58 
62.73 
CONSTR P.6. 17, 22, 23, 25, 28, 29, 36 8. 39, 40, 47, 49, 51, 52, 56, 58 
62,73 19 
Butane Vapor-Phase 
Licensed hy Shell Develonment ¢ *] a sad 
r rative (Cy ‘ i mut rice talvs 
t gt " rt i md H¢ isa i catal 
t {) react he either bed-t pe or 
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} but I t. Vapor ase 
PY effluent ‘ ed { il t rcTratio al 
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F. 
{ I ; 
Available engineering se es f Shell Butane Vapor-Phase Isomeri 
zatior 
PROC DESIGN: 8. !7, 22, 23, 25. 33. 36, 48. 49, 52, 58. 62, 64 
MECH ENGRG: 8.1! 22, 23, 25. 36, 39, 48, 49, 52, 58. 62 
CONSTR: 8&8, 17, 22, 23, 25, 28, 36, 29, 48, 49, 52. 58.62.79 
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Aluminum Chloride 


\s licensed by Universal O 
ontinuous, non-regenerative 
loride catalyst deposited on a solid 
oride as a promoter. Cata 
tration on the support 1s 1 
iddition to a feed strean 
180-220° F. With n-Cy 
1 with n-¢ feed, 60% 
reactor trom a product acid 
hetore going to storage or ! 


\ distinctive feature ot 
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reterences 


ich is recycled to 


Literature 


et. Ref Proce H 
Available 
zation 
PROC DESIGN: ?, 6, 8, 17 

58, 62, 72, 78 


MECH ENGRG: 3. 6, 8, 17 


59, 62, 66, 72, 73,78 
CONSTR: 3, 6, 8, 17, 22, 23 
58, 59. 62. 66, 72, 73. 79 
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engineering services for UOP Aluminum Chloride Isomeri 
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Catalytic Isomerization 


icensed by Phillips Petroleum Co., this is a continuous, 
bed, vapor-phase Cy isomerization process using alumi 
chloric leposite bauxite) catalyst with HCl cat 
t promotor 
Hi upon recovery Is re ed, and tresh catalyst is sub 
ed into vaporized feed f{ eposit on bauxite carrier. Con 
to 50 er «curs in the pretreater and re 
t ‘ wxite guard case retaims carry-over AlCl, 
\n acid recovery system returns fresh and recycle HCI to 
t eed and removes non-condensable material. Mixed bu 
are iustic washed, sand filtered, and separated in a 
tter. High purity isobutane goes to storage or alkylation 
F rmal butane splitter trean has pentanes plus : removed 
( e bemg recycled t raw tee 
terature references include 


f Process H 


k Sept t 


i } , ' 
Available engineering services for Phillips Catalytic Isomerization 


PROC DESIGN: 8, 17,2 
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ock as well as aviation gasoline 
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implitied. Installation costs of 
t have beet rey rted for small 
practiced in petroleum refining ts 
e, propylene, butylenes, and amy 
| octane branched-chain hy 
sources are light ends of cracking 


reforming units. Unsaturates may also be produced by 
ehydr nation Isobutane is recovered from refinery gases 
r pr iced by catalytic butane isomerization. Important in the 
reactio 1 high tsobutane-olefin ratio and umit design is di 
rected to this end 
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resence of metal halide catalyst ich as aluminum chloride 
Catalytic alkylation combines olefins (( Cy, and C;) with 
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Typical sulfuric acid alkylation flow diagram 
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100° F and an optimum internal isobutane-to-olefin ratio of 6 
to 1. The mixture is separated in a settler and acid is returned 
to the reactor. An acid side-stream is continuously regenerated 
to 92% purity by fractionation. HF consumption is about 0.20 
lb/bbl alkylate produced, and is removed with acid soluble oils 
The hydrocarbon fraction from the settler is deisobutanized 
and alkylate is caustic-washed prior to motor fuel storage. In 
aviation fuel operation, the alkylate would also be debutanized 
and rerun before storage. Propane is separated from the isobu- 
tane fraction, acid stripped, and caustic washed before storage 
lsobutane is recycled to the feed stream 
Literature references include 
(1) Bolles, W. L., “Alkylation Commands New Interest from Re 
finers,” Pet. Ref., Sept. 1951, 150-151 
Findley, R. A., ‘Mechanical Operation of HF Alkylation Units,” 
Nat. Pet. News, May 2, 1944, R326-328, R386 & R388 
(3) Frey, F. E., “Commercial Alkylation with Hydrogen Fluoride 
Catalyst,” Chem. & Met. Enara., Nov. 1943, 126-128 
4) Nat. Pet. News, “Special Catalyst Handling Equipment Provided 
n HF Alkylation Plant,” June 2, 1943, R-243-244 
(5) Peters, W. D. & C. L. Rodgers, “New Alkylation Process,” Pet 
Ref., Sept. 1955, 126+ 
(6) Resen, F. L., “Revamping an HF Alkylation Unit,” Oi & Gas 
I, July 7, 1952, 844 
7) Thornton, D. P. Jr., “HF Alkylation Today,” Petrroreum 
Processinc, May 1951, 488-491 
Available engineering services for Phillips HF Alkylation: 


PROC DESIGN: 3, 8, 17, 23, 25, 29, 32, 33, 36, 40, 46, 49, 52, 54, 56, 
58, 62 


MECH ENGRG: 3, 8, 11, 17, 21, 23, 25, 36, 39, 40, 46, 49, 52, 56, 58, 
62, 66, 73 

CONSTR: 3, 8, 11, 17, 21, 23, 25, 28, 29, 32, 36, 39, 40, 46, 49, 52, 
56, 58, 62, 66, 73, 76, 79 
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UOP Alkylation 


The process licensed by Universal Oil Products Co. An em- 
ploying regenerable hydrofluoric acid as a catalyst to unite 
olefins (propylene, butylenes, and amylenes) with isobutane. 
Recent modifications are tailored to motor fuel production. 

Dried charge is contacted with acid at 60-100° F. Recycle 
isobutane provides optimum isobutane-olefin ratio. The reaction 
mixture is separated in a settler. Acid is purified by distillation 
and returned to the reacton zone. The hydrocarbon effluent is sta- 
bilized to a desired RVP, water-washed, and taken to storage. 
Isobutane is recycled. 

Leaded alkylate ranges from 100-106 Research Octane, de 
pending upon feed stock 

UOP units have also been designed using sulfuric acid cata 
lyst 

Literature references include 
(1) Bolles, W. I “Alkylation Commands New Interest from Re 

finers,” Pet. Ref., Sept. 1951, pp. 150-151 
2) Gerhold, C. G. et al., “Development of Hydrogen Fluoride Alkyla 
tion Process,” Pet. Engr., July 1, 1944, p. 256+ 
(3) Linn, C. B. & A. V. Grosse, “Alkylation of Isoparaffins by 
Olefins in Presence of Hydrogen Fluoride,” Ind. & Engrg. Chem., 
Oct. 1945, pp. 924-929 

(4) Nat. Pet. News, “AvGas Supply Enlarged Through HF Alkyla 

lation,” Apr. 29, 1942, p. R131-R132 

Orr, A. R., ““Why Cosden Chose HF Alkylation,”” Oil & Gas J 

Aug. 1, 1955, pp. 102-104 

(6) Shanley, W. B. & H. J. Nebeck, ““Numerous Improvements in HF 
Alkylation Will Cut Costs and Reduce Losses,” Oi] & Gas 
Dec. 1, 1945, pp. 94-96, 98 

(7) Thorton, D. P. Jr., “Three Unusual Features in New HF Alkyla 
tion Unit,” Petrotevm Processinc, Oct. 1954, pp. 1570-1573 

(8) Wheeler, H. K. Jr. & R. H. Judice, “HF Alkylation Unit Revamy 
Contributes to Scrap Drive,” Pet. Engr., Dec. 1952, C5-8, C10 

Available engineering services for UOP Alkylation: 

PROC DESIGN: 3, 6, 8, 17, 22, 23, 25, 29, 32, 33, 36, 38, 40, 47, 48, 

49, 52, 56, 58, 62, 70. 72, 78 
MECH ENGRG: 3, 6, 8, 17, 22, 23, 25, 36, 38, 39, 40, 46, 47, 48, 49, 

50, 52, 56, 58, 59, 62, 66, 70, 72, 73, 78 
CONSTR: 3, 6, 8, 17, 22, 23, 25, 28, 29, 32, 36, 38, 39, 40, 46, 47, 48, 

49, 52, 56, 58, 59, 61, 62, 66, 70, 72, 73, 78, 79 


Effluent Refrigeration Alkylation 


Effluent refrigeration is a modification to sulfuric acid alkyla- 
tion to maintain a high isobutane-olefin feed ratio and is li 
censed by Stratford Engineering Corp. (also licensor for con 
ventional sulfuric acid alkylation). Reactor effluent is used as a 
refrigerant to control reaction temperature (45-50° F) and at 
the same time to separate isobutane for recycle. The system can 
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be used along with a conventional deisobutanizer to give up to 
10:1 isobutane to olefin ratio in the reactor feed. Internal iso- 
butane ratios are 700-1000, with 68-75 vol % isobutane provided 
from the hydrocarbon reactor effluent. 

Fresh, prepared olefin feed is contacted with acid in a liquid 
phase. Pressure is held at 40 psig or higher in the reactor and 
settler. Leaving the settler, the effluent is discharged to a suc- 
tion trap and pressure is regulated to 3-5 psig. Self-cooling to 
20-30° F is effected by vaporization of isobutane. Suction trap 
liquid regulates reaction temperature by passing through coils 
of Stratco reactor and more isobutane is vaporized. Isobutane 
vapors are separated from liquid, compressed, depropanized, 
and pass to the feed as recycle along with isobutane from con- 
ventional fractionation. 

The Texas Co. at Amarillo, Texas, built and operated the 
first effuent refrigeration unit early in 1954. Thirteen plants 
are either now operating or will be in the near future. Effluent 
refrigeration may be applied to existing plants as well as new 
construction. 

Literature references include: 

(1) Goldsby, A. R. and D. H. Putney, “Texas Company’s Amarillo 
Plant Uses Improved H.SO, Alkylation Process,” Oi & Gas J., 
Sept. 19, 1955, pp. 104-107 
Putney, D. H., “Many Improvements Noted in Alkylation Plant 
Design,” Pet. Ref., June, 1951, pp. 89-94 
Putney, D. H. and O. J. Webb, “Sulfuric Acid Alkylation,” Pet 
Ref., Sept., 1953, pp. 105-109 
Templeton, P. C. and B. H. King, “Sulfuric Acid Alkylation with 
Effuent Refrigeration and Its Effect On Refinery Operations,” 


Western Petroleum Refiners Assn., Wichita, Kan., June 21-22, 
Avaliable engineering services for Effluent Refrigeration Alkylation: 
PROC DESIGN: 3, 6, 8, 11, 17, 22, 23, 33, 36, 47, 49, 52, 56, 58, 62, 
MECH ENGRG: 3, 6, 8, 11, 17, 22, 23, 36, 39, 47, 49, 52, 56, 58, 62, 
CONSTR: 3, 6, 8, 11, 17, 22, 23, 28, 36, 39, 47, 49, 52, 56, $8, 62, 71, 

72, 73 
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Diisopropy! Alkylation (Aluminum Chloride) 
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Licensed by Phillips Petroleum Co., this is a liquid-phase 
process to convert ethylene, propylene and isobutane to high 
octane blending stock in the presence of an aluminum chloride 
hydrocarbon-complex catalyst. Hydrochloric acid is used as a 
catalyst promotor. 

Dried feed stock 1s passed through two agitated reactors in 
a series at about 120° F. Catalyst is added to the system by 
passing isobutane feed through a catalyst make-up drum. Cata- 
lyst promotor (HCl) concentration is maintained by injecting 
a controlled amount of water into the reactor. Settlers separate 
the catalyst from the effluent for recycle to the reactors and 
also provide hydrocarbon recycle to control reaction tempera- 
ture. Effluent is then caustic washed, filtered, and fractionated 
to remove first propane, then isobutane for recycle. Normal 
butane may be removed before alkylate is split into light and 
heavy fractions. 

The process was first installed by Phillips and was oper- 
ated during World War II to provide aviation gasoline blend 
stock. First large scale manufacture was started August 1944 
at Phillips, Tex. 

Alkylate containing high percentages of diisopropyl is char- 
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Typical polymerization process flow diagram 
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California Polymerization 
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Available engineering services for California Polymerization 

PROC DESIGN: 3, 8, 17, 22, 23, 25, 28, 29, 33, 36, 38, 40, 47, 49, 52, 
56, 58, 62 

MECH ENGRG: 3, 8, 17, 22, 23, 25, 28, 29, 36, 38, 39, 40, 46, 47, 49, 
52 56 58 62. 66 

CONSTR: 3, 8, 17, 22, 23, 25, 28, 29, 36, 38, 39, 40, 46, 47, 49, 52, 
56. 58. 62. 66 79 
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14) O'Donnell, J. P., Exotherm Reactions Supply Entire Heat 





ments for Poly Units i é as J., June 29, 1939, 


sas J Sunray Makes a ( Co 2 Polymer Gasoline 
Tandem Units Nov. 4 14 fi 4 

Sanders, T. P Wilshire Completes First Polymerization Unit 
n West Coast, uié a8 Sept. 2 137, p. 48 

17) Shanley, W. B and G. Egloff, Midget Polymerizatior 
sas J., May 18, 1939, p. 119 

8) Van V t M ( erat Catalytic Poly Plant O ‘ 
at 1 t 2 I s Tech t. N € New Ja 28 
1939, p. R2 

(19) Weinert, P nd G. Egloff, “Catalytic Polymeriza 
Its Comr Applications,” Petroieum Processinc, June 1948 


Pt 

Available engineering services for UOP Phosphoric Acid Polymeriza- 
tion 

PROC DESIGN: 7, 5, 6, 8, 2 
49, 52, 56. 58. 62, 70, 72, 78 

MECH ENGRG: 3, 6, 8, 11, 17, 22, 23, 25, 28, 29, 32, 36, 39, 40, 47, 48, 
49, 52, 56, 58, 59, 62, 66, 70, 72, 73, 78 

CONSTR: 3, 6, 8, 11, 17, 22, 23, 25, 28, 29, 31, 32, 36, 39, 40, 46, 47, 
48, 49, 52, 56, 58, 59, 62, 66, 70, 72, 73, 79 


2, 23, 25, 28, 29, 32, 33, 36, 40, 46, 47, 48, 


Polyco Catalytic Polymerization 
by M. W 


al or buytlenes to high octane motor fuel or selective 


Kellogg Co., a process to convert propy 


special products (codimer, tetramer, et 


atalyst, a pelleted form of « ypper pyrophosphate, is con 
i the tubes of a heat exchanger type reactor. Heat of 
action 1s controlled by water or oil circulation around the 


ibes. Chamber reactors are also used employing saturated hy 
1 


«carbon recycie tor reaction temperature control 
Reaction temperatures an 


1 pressures are 300-400° F and 


0-900 psig. Feed is heated by exchange with reactor effluent 


Conventional fractionation is employed to yield LPG products 
long with gasoline. With mixed feed operation, yield of 2.0 Ib 
RVP polymer of 96-98 clear F-1 octane is about 90 % of olefin 








Polyco ( lytic Polymerization references include 
Ra F., U. S. Patent 2,189. 
\ \ es, M. G Sok Polyme at Unit First Using 
New Catalyst Tech ect \ Pet. New Ja 26, 194 f 
R2 


Finish Years Operation of New Type of Poly 
3 ul & as J., Aug. 28, 1941, pp. 45-46 
Available engineering services for Polyco Catalytic Polymerization 
PROC DESIGN: 28, 33, 52, 58 

MECH ENGRG: &, 28, 39, 52, 58 

CONSTR: 8, 28, 39, 52, 58 





merization Unit Ou & 


DESULFURIZATION 








SUPERHEATED STEAM 





} AR 









HS & GAS OUT 








REACTOR 
REACTOR 
ACCUMULATOR 


o 
> 
Al 
oO 
~ 
z 


CAUSTIC WASH 


CHARGE 








REGENERATION 
GASES TO VENT 











Catalytic Desulfurization—general flow diagram 


Early desulfurization processes were similar to clay treat 





ing vith more severe operating conditions. Bauxite or 
tuller's earth type catalyst desulfurize naphthas and light dis 
llates, but middle and heavy distillates are treated witl 
fhiculty suse catalyst coking) and an unstable product 
vielded 
Che process is generally operated at low pressure and tem 
peratures in the 700° F range. No attempt is made to hvydr 
genate, alt a small amount of naphthene reforming takes 
lace which supplies some hydrogen for desulfurization. The 


main effort is to crack the carbon-sulfur bond, but some hy 
drocarbons are also cracked 

[his type of process is being abandoned in favor of desu 
furization employing the hydrogen treating principle. Becaus 
of the low cost of catalyst and simplicity, the process is sti 
used to advantage in special isolated refining situations 


Cycloversion Desulfurization 
Licensed by Phillips Petroleum Co., 
tinuous, fixed-bed, catalytic process to desulfurize straightru 
or cracked gasoline, kerosine and other light fractions. 
Catalyst may be optionally regenerated with air and stear 
at about 1200 
catalyst when spent. Bauxite catalyst has a life of 5000-20,001 
service, and as high as 100,00 


Cycloversion is a con 


F. Some units use single reactors and discar 


bbl/ton in non-regenerative 
bbl/ton when regenerated 

Feed is vaporized and passed over catalyst at from 650 t 
850° F and pressures up to 50 psig. Space velocity is in th 
order of 1 v/v/hr. All sulfur compounds except cyclic one 
may be decomposed, forming hydrogen sulfide, and are elimi 
nated mainly with vent gas. Remaining hydrogen sulfide may 
be removed by caustic washing 

Product loss is 0.5-2.0%. Light straight-run products ar 
almost completely desulfurized while heavier cracked gasoline 
desulfurization is in the order of 40-60% 

The main application for Cycloversion was originally crack 
ing (980-1020° F and 70-90 psig) and reforming (950-1050 
F and 50-200 psig). The same equipment was used as for de 
sulfurization, but with rerun and stabilization facilities. Most 
ot these units have been converted to desulfurization service 
or are shutdown 
1940 


The first Cycloversion unit was installed 1 


Literature 1 


references include 
Brooner, G. M. & N W. Contr Recent Advances in Pere Cat 








lytic Desulfurization,”’ Osl 1 Oct 6, 1946, pp. 96-98, 11 

( Bu Skinr ( Cracking of Tex Panhandl 
G sion I ess 1s May 1945, p. & 
B M. W lil Conversion of Thermal Cracking t 
( Pet. Ref., Oct. 1944, pp. 83-87 

4) Dar " M. W. Contr Perco Cycloversion for the Smal 
Refiner,”’ TROLEUM PROCESSIN May 1947, pp 91-397 
Goldtrap, W. A. and Bradley Skinner, “Refinery Cycloversion fort 
Premium Fuels,”’ Pet. Engr., Apr. 1945, pp. 174-179, 182 

6) Helmers, ¢ J. et al., “Cycloversion Process," Oil & Gas J., De 
13, 1947, p. 88 

7) Oil & Gas J., ““Cycloversion,”” Mar. 22, 1947, p. 151 

8) Pew, J. E. & A. E. Buell Catalytic Desulfurization Solves 
Problem in High Sulfur Distillate, Nat. Pet Neu Oct , 194 


pp. R354-358 
Schultze, W. A. & R. C. Alder ‘Catalytic Desulfurization to In 


prove Aviation Blending Naphthas,”’ Ref. & Nat. Ga VUfr.. Nov 
1Yv ¥, Pp ¥f as 

Schultze, W. A. & ( J. Helmers, “Gas Oil Cracking by the Cycl 
version Process,” Ol & Gas J., Apr. 13, 1944, pp. 225-235 


Available engineering services for Cycloversion: 

PROC DESIGN: 8, 23, 25, 29, 32, 36, 48, 52, 54, 56, 58, 62 
MECH ENGRG: 8, 23, 25, 36, 39, 48, 52, 56, 58, 62 
CONSTR: 8&8, 23, 25, 29, 32, 36, 39, 48, 52, 56, 58, 62, 79 


Gray Catalytic Desulfurization 

Developed by the Gray Processes Corp. licensor until De 
1952, present process patents are held by the Pure Oil C 
This is a fixed-bed catalytic desulfurization process for gaso 
line and light distillates, using a solid adsorbent type catalyst 
such as fuller’s earth. The process is continuous with two re 
actors in alternate regenerating and treating operation. 

Gasoline vapors are passed through the catalyst bed at 700 
750° F at pressures depending on the system. Space velocity 
depends upon feedstock and desulfurization required. The 
product stream is cooled and gas is separated. Final product 
treatment may include a caustic wash after stabilization t 
remove traces of hydrogen sulfide 

When desulfurizing cracked gasoline, conventional clay pre 
treatment is needed for the most economical catalyst life—i 
the range of 1200 bbls/ton 


Literature references include 

| Amero, R. ¢ ind W H. W Catalytic Desulfurization 
Cracked and Straight-Run Gasolines Oil & 1s May 24, 194 
Mart A.M I Carls Cata Desulf zation by Use 
e Gray P es Oi & M h 26, 1942 t 8.144 
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THERMAL PROCESSES 














erma rOcesse i escribe here are those w ck ! ther i ick re acilitie isoline product because 
rearrange or combine lrocarbon molecul I the t the current market demands for high antiknock gasoline 
ition of heat wit! it the aid ot atalyst roduct Exist t i racking nit are being employed 
nmercial de omposition processes are designed to prevent lor ra cCavy talvti y e stocks that woul ually £ 
formation as much as ts practical ( Viscosity Breaking or to tuel o1l 
nal Cracking), or to control the process operation where General reference on thermal cracking include 
ke can be recovered as a marketable product (Coking) Armiste Ir., ¢ Phe ‘ king of Res | Feed Stocks t 
| | ; April 19 4 »p. 94 
ecular rearrangement to affect octane improvement of vir ia gt , 
\ as 9 ‘ ‘ ; fi Art P. M Olet P tion by Ther 1 Cracking of Is 
aphtha feed can be a omy ished through the therma F luly 7 24 mn 287.99 
rming process Burg Ree I Refinery Designed Primarily for I 
a oe ee =“ - ’ Asphal ; r_ D . 
e major variables involved in thermal processing are type 
: : 2 4) Clark, C. | esix ( king-S Tubes ] 
eed, time, pressure and temperature. ( ompounds Of equal Q 4 : 
ular weight can be listed in order of decreasing tendency Ferris A miting ¢ : Hydr ( 
ack as follows: paraffins, olefins, di-olefins, 1 aphthenes ng? ’ Jur 41,4 ’ 

‘ . } t PH Miae Tab. , a rack ot 
iromatics. Heavier fractions generally are easier to crack ‘ : ; , , ‘ ; 
lighter fractions. Yield of light products increases witl Mithof Bt : KFS ae a egy. Ne Ree 
rease in the time of reaction. Speed of reaction decreases lhe Cracking Unit Ame n Petrok Inst., San I 
increase in reaction time. Pressure is a secondary vari s ; . 

1 1 , “ ( k \ | Stock 
Its principle effect is to retain the heavier oil molecules : ; 
he zone of cracking at the temperature of decomposition as > Ne Wd Dcseucn’ T) Pinestilie—Eifect of Dia 
as to control molelcular density, thereby aiding heat trans Range ( ge Stock i June 24, 1948 
} » » - » wf " \\ ’ , ‘ ] 
Che primary variable temperature ranges from 700-1100°F wracking 5 
: hf , 
omplish decomposition at sufficiently hich reaction rates ie 
npil a omy it] a mciently nig reaction rate Nel Ww. I | a ier Plat Be 
ommercial processes Aug ‘ 
italvtic racking and reforming for increasing gasoline Available engineering services for Thermal Cracking 
; -ROC DESIGN 17, 22, 23, 25, 29, 32, 40, 47 50, 52 
ction and upgrading virgin naphtha quality have replaced PROC DESIGN: 3, 6, 8 2, 23, 25, 29, 32, 40, 47, 48, 49, 2 
: 54, 56, 58, 62, 70, 7 


















































> 
hermal counterparts in most of the present day refineries ao ena. + 2 © . ee 7 
mh al Ce arts 1 ey] t day renner MECH ENGRG: 3, 6, 7, 8, 11, 14, 17, 22, 23, 25, 39, 40, 47, 48, 49, 52 
ing, however, is growing in importance and the existing 54, 56, 58. 59. 62. 66. 70. 72. PF. 7 
al processing ts are plaving important supporting CONSTR: 3, 6, 8, 11, 2 25, 28, 29, 32, 39, 40, 47, 48, 49, 52 
56 58. 59. 61. 62. 66 7 
pplementa role in today’s refining picture . " 
P P ° 
Viscosity Breaking 
| ee e - 7 
= 
= | 
ease the vield < 
, ; 2 
ctlv—throug S 
‘ | x ag 
eavy charge 
; = ~ < 
a g o = « 
| Ss = u 
vtl ack | < 
j 2 | « < 
s suitable for | oO o | 
| = | 
merization charge nermal racking processes Can also = “ | 
at ae pr ae HEATER 2 < = 
assified as to the physical state—mixed (or liquid) phas« - 3 
i | oO a 5 | 
vapor phase—in which the cracking mechanisms aré | CHARGE Rag a < 
‘ ‘ ‘ ‘ | Le | 
ried out. Whether the cracking reactions are carried out } > 
} 
epe pon the nature the 
temperature mditions. Orig 
imits on these latter variabl LIGHT 
' L } 
tor va r Nase processes ire 
ot the rte fuel nore rhe S arat I t e thermal cr king ESS ¢ I ve 
cost $3) elimination of pressure the re t ‘ t } me range our { t « 
¢ ea ind (4 adaptability t ‘ y straightr rec , ree | ter stillate stocks 
t il t he ec 1 Lily il ar: ire (aa 1 r ir viscosity breaking 
iffecte by gravit I the ¢ int and aracteristics ? 
ist racking can be 1 the is re i il I t 4 end I t t the esire 
ws: (1) lower fixed gas productior 2) easier treat gasoline product 
t of product gasoline more paraffinic fuel component Operating nditions for a typical reduced crude feed are 
: . 
3) relatively lower fuel consumption 
umerous thermal « processes—both mixed and 
r phase have been patented and utilized by the it sain 
e the first commercia icking unit places tre 
, > ' \f t t y 
e Whiting Refinery of the St ard Oil Co. ot (Ind 1 & 
, “ee engine mie 
h 1913 Burton pressure ¢ t ato pr es No att pt L e . 
al engine f truct ‘ era eat 
e made t escribe ereln €a d everv therma rocess ° é 
Vv re eT t r t ¢ eT re il ( ot t 
i these ptr pres i Neer ‘ ra x( 52 t Re r numera 
ttle or 1 significance ? e for r ‘ actual « erie e wit 
ermal cracking re ss Was ut tialiy t 1 c “« tal era ] are for ther fir 
eavier charge oil int ever. t gt I er P { the I ess 
i st impossible to 1 r nstallatior 
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935°F and 50 psig at the furnace outlet. Exit temperature of 
the reaction chamber is reduced to 835°F by injection of light 


n chamber are fed to a 





Irom the reacts 





fla distillation chamber. Vapor overhead is separated into 
ry ght di t it ‘ ead nrod t and lieht o 11 ttoms mm 
i fractionator. Liquid products from the flash chamber pass to 
a vacuum fractionator, which yields a heavy is oil distillate 


rg Iv New Pet \ Jul Pr 
4) Egloff, G., and R. F. Davis, “Viscosity Breaking,’"” Modern Petr 
leum Te t rhe Institute of Petr I ] 


Available engineering services for Viscosity Breaking: 

PROC DESIGN: 1, 8, 11, 23, 25, 32, 40, 47, 48, 49, 56, 58, 62, 70, 78 

MECH ENGRG: 7, &, 11, 22, 23, 25, 39, 40, 47, 48, 49, 52, 56, 58, 59, 
62, 70, 78 

CONSTR: 8, 11, 22, 23, 25, 32, 39, 40, 47, 48, 49, 52, 56, 58, 59, 62, 
70, 79 


Mixed Phase Cracking 





TO STABILIZATION | 
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RESIDUUM | 
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thermal decomposition process tor conversion 


RECYCLE 











\ continuous 








f heavy products to gasoline boiling components. In general 
mixed phase (also called liquid phas¢ cracking process¢ 
employ rapid heating of the charging stock (kerosine, gas oil 
reduced crude or whole crude ifter which it is passed to a 
ter or reaction chamber, and then to a vapor separatior 
wer where the Vapors are cooled. Overhead trom the fla 
umber is sent either to a fractionating tower tor specification 
isoline components or to a condenser (pressure distillate) tor 
ventual redistillation. Fractionating tower bottoms are re 
led and flash chamber bottoms are withdraw1 
Pres in mixed phase cracking is normally 
g or greater to maintain a homogeneous phas« 
ninate coke formation in the tubes. Temy 
etween 750-900°F, depending on the nature of the charge \ 
rat | t va t intained and ¢ ng 
perature necessitates increase pressure to event exce 
i rizat 
riist Lily ost as d as the 
t itsell Pe i lescr bed 
i is¢ I racki 
( P id its 
, at Whit s ot 
( | ~ “ee I 
vy it s more 
”) 1ITi¢ 
ribs " 
Mixed 1 c king references 1 le 
} t R. H. Keone Pre ) \ 
Worf Flow 7 gh Pi ’ ” Ay 
| A M ‘ I) ‘ 


(S) Nelson, W. L., “Density of Vapors in Cracking Oils,” Oil & Ga 
J., May 13, 1948, p. 176 
6) Nelson, W. L., “Yields in Non-Coking 


| 1 1 o” , 
[Thermal Cracking,” Od < 


Nelson, W. L., “Thermal Cracking Yields and Rates,” Oil & Ga 


Oo 18, 1951, pr 45-6 
Nel W I **Relat Cracki Yields t Viscosity 
( ked Fuel O j June 29, 19 I 8 
LOP R I ilty to 3 Cents a I '?) 
1944, p. 108 
Oil as I ( kit I esses Ma ) t 


Uren, L. C., P. P. Gre y, R. A. Hancock and G. V. Feskov 
“Flow Resistance t ¢ Oil Mixtures Tl igh Vertical Pipes, 
Amer. Inst f M Engrs., Technical Publication N 252, 1929 
Available engineering services f Mixed-Phase Cracking 
PROC DESIGN: 1, 3, 6, 8, 11, 17, 23, 25, 32, 40, 42, 46, 47, 48, 52, 56, 
58, 62, 70, 72 
MECH ENGRG: 3, 6, 7, 8, 11, 17, 23, 25, 39, 40, 42, 46, 47, 48, 52, 56 
58, 62, 70, 72 
CONSTR: 3, 6, 8, 11, 17 
58, 62, 70, 72, 79 


23, 25, 32, 39, 40, 42, 46, 47, 48, 52, 5€ 


Vapor Phase Cracking 
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TO STORAGE | 

















\ high temperature, low pressure thermal conversion prox 
ess. Under these conditior lehydrogenation reactions in 
crease, with the resultant higher yield of olefins and aromatics 

(Operatin 


vapor phase 


g cc reactions include 
ressures below 50 psig, temperatures between 1000-1100°F and 


racking times as low as one second Feed stocks can vary from 


nditions for 


installed for gasoline 


processes vere 


1 : 7 1 f 
li process economics tavored us¢ oO 
d phase units, because hard carbon was often deposited in 
eater tubes causing failures a because relatively larger 
actors were required. Vapor phase cracking was successfully 
employed for the production of hydrocarbons—olefins and ar¢ 
tics or el il manufacture. 
Vapor phase crack ng reterence include 
Be t I I \ ( ' ‘Var PI oO 
( 0 P t t t. New ecl i é 
R 
I H E. I ( I 
H I * ew D 


se | ( t H. R. Linder » lysis 
( Shale Oil.” em., D 1955, pr 479-8 
Available engineering services for Vapor-Phase Cracking: 
PROC DESIGN: 1, 6, 8, 11, 13, 21, 23, 25, 32, 40, 42, 43, 47, 48, 49 
52, 56, 58, 62, 70 
MECH ENGRG: 6,7, 8, 1 11, 13, 21, 23, 25, 39, 40, 42, 43, 47, 48, 49 
52, 56, 58, 62, 70, 73 
CONSTR: 6, &, 11, 21, 23, 25, 28, 32, 39, 40, 42, 43, 47, 48, 49, 52 
56, 58, 62, 70, 73, 79 


Selective Cracking 


A thermal conversion process scheme 


iken of the fact that different « 


wherein advantage is 


harge boiling ranges and/or 
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lrocarbon make-up have optimum temperature, pressure 
conditior tor efficient cracking. Refractory stocks are 
icked for a long period of time or at a higher temperature 
ss stable stocks are crack d at lower ten peratures 
In a two coil operation, e1 ployu g¢ light ar d heavy oil iron 
yppped crude charge, the operating conditions in the heavy 
ater might be 920-960°F and 300-500 psig outlet pressure 
lighter gas oil cracking, a temperature of 950-990°F and a 
ssure range of 500-700 psig might be employed. When a 
boiling range material is employed, selective cracking 
lates the ( of the refractory low-bhoi 
rial in the recycle the total charge is handled at 


temperatures. Likewise, this process eliminates the coke 








} II 1€ KE 

rmation resulting from high temperature cracking of the 
boil ¥ material 

Relatively high yields of gasoline, middle distillate and ole 
gases are obtainable fron process e topy 1 or 


ed crude is fed to the bottom of a fractionator, end point 








line and middle distillate are removed as overhead and 
e streams, respectively, from the fractionator. From a lower 
e cut tray a higher boiling distill (includes the vy boil 
fractions of both recycle and cl stocks irged t 
Che heavy botto from the fract t 
e to the heavy oil heater 
{ be separate 1 t or eparat ) nm ¢ 
i ore expensive, the former is preferred for 
tiet each « or heater enters the toy 
low chamber onerat i ie Mile 
1 Pa a. Da Ye thdra Secen the Tusthirn 
i flash chamber 
(;asoline vields in irv between 35 and 55 , 1 - 
re (25.0° API Mid-Continent) depending upo ther 
' f nace ojl r i ling . ratic re 
r practiced in the refine 
iversal Oil Products (¢ has designed processes of this 


Noe “tei N pene Fir { ( \ t 
[ S. Goes » St S R Set 
R-675-8 
S y, E. R., V. Mek!l A. H. S tt I f ¢ I 
Sele t (fr I { { 
” World J 
Tut R. B eo ( I es ( ’ } 
by Tw D Q 





able engineering services for selective cracking 


1, 3, 6, 8, 11, 23, 25, 32, 38, 40, 42, 47, 48, 52, 56, 58 








ECH ENGRG: 3, 6, 7, 8, 11, 23, 25, 38, 39, 40, 42, 47, 48, 52, 56, 58, 





) 


INSTR: 3, 6, 8, 11, 23, 25, 32, 38, 39, 40, 42, 47, 48, 52, 56, 


‘hermal Cracking of Naphtha 


thermal conversion process whereby select low octane 








t of catalytic naphtha are upgraded through thermal 
nposition to higher quality material. The total combined 
t and thermal—catalytic naphtha component yield a 
ct of a quality comparable to that obtained from under 
g without the accompanying yield loss 

his process is designed to upgrade the heavy portion of 
ytic naphtha which includes a portion of uncracked virgin 
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resulting from overlapping at the crude tower 











Thermal cracking of catalytic naphtha removes naphthenes 
| roduces some heavy romatics by ndensatior 
produces a large quantity of olefins 
spare thermal capacity as a remedy for reduced 
ked naphtha yields or quality is an answer to 

confronted by the overlap problen ° 

nent I her il processing 1s recent i g 
ed in Sept. 1954 by Sun Oil Co. Extensive pilot 
is been carried out and limited plant scale tests 
me 1 tallatior ) a full time | is in 
s, H I M.B Crack f } 
( ( © t Ar 4 
A. W., “T 1 £ Cat Napht et. Ref 


Available er 


reformate 


ineering services for thermal cracking of catalytic 


PROC DESIGN 6,8, 1 17, 2 ; 9, 32, 34, 38, 40, 42, 47, 48, $2, 


56. 58. 62. 72 


MECH ENGRG: 6, 7, 8, 13, 17, 23, 25, 34, 38, 39, 40, 42, 47, 48, 52 
56, 58. 62, 72 


CONSTR: ? 6 


58, 62, 








8, 13, 17, 23, 25, 29, 32, 38, 39, 40, 42, 47, 48, 52, 56 





Thermal pro ntinuous conversion of heavy, low 
rack ] » lighter products. Feed can be ich material as 
reduce rude straightrur pitch, racked tars or shale oil. 
Primary purpose of process is to produce low carbon gas oil 
r catalyt acking feed stock. Gasoline, gas and coke are 
iry products. Calcination of petroleum coke can yield 
i t ré | rtificial graphite suitable for production 
electrode T t br r dry ells, et 
Basicall | cesses differ fr thermal cracking 
ess that reaction time of cracking is longer in the 
er. J cco h tl lrums, chambers or react ve 
¢ re ¢ ) di the king processe (,enerally re 
I ( ent 1 s rw oking and t rmal cracking 
erat | « ore col Irut or chambers are normally 
led in the rity of the coking operations in order that 
| : liched in ¢ e vesse not onstrean 
res ‘ ‘ ia ¢ nature of the process 
y " manual decoking t 
on, the ¢ nd hvdraulic 
y et Coke d ire u ly operated on a 24 
( ul 4 hour t-strea ( le 
: Vccinel aucemuntius on colkines 
a ‘ ee — oer ae . ell as the 
t ni t 1 ng hale « and tat nd is sources 
1 t | oking 1 sé n the 
ry itior 
General references on coking 1 
( W Coke t ef., June 
Armist Jr., ( The ( H O 
Af “a r. 
( Ww. I H I Coke ( ers,” Oil 
: r.. “Cor ( f J the Delayed 
Cok Pr Mfr 
T D. ¢ I ( f I R r f Inst 





I I { ( ( 
W cM ( I Oil to ¢ f. Nat 
Mfr., 1 
Available Engineering Services 
\f S¢ np ecc lecer ' ] P c ‘ 
‘ , , 1ilal . deca: . ur 
eter ¢ { t Ine ering a Othe 
= aT . 150 ¢ ene | lar umera 
ot " er the proce 
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Fluid Coking 


Thermal process utilizing the fluidized-solids technique for 
continuous conversion of heavy, lowgrade oils into lighter 
products. Coking occurs in a thin liquid film on circulating 
fluidized, seed coke agitated by rising gaseous products in the 
reactor 

Typical feedstock is vacuum residuum, giving a product of 
50-60% gas oil (430-1015° F V.T.); naphtha of about 77 
RON clear; and a coke yield (including about 5 wt. % on 
feed burned in the heater to heat the fluid coke to the reactor) 
of about 1.1 to 1 times the conradson carbon in the feed 

Operating conditions are about 900-1050°F in the reactor 
at essentially atmospheric pressure. Fluid coke is preheated to 
about 1110-1200°F in the burner before it enters the reactor 
Feed enters the reactor at 500-700°F 


I 
4 


Fluid coking, newest of the petroleum coking processes, was 
first announced in 1953. The first commercial unit went on 
stream at the Carter Oil Co.'s Billings, Mont., refinery in 1954 
rhe process is licensed by Esso Research and Engineering Co 

Fluid coking references include 


Barr, F. 1 nd ©. E. Jahnig Fluid Coking and FI Coke 
Amer. Inst. Chem. Engrs., New York Section, Oct. 1954 
Johnson, F. B., and R. E. Wood, “Fluid Coking—Yield Studies 


Western Petroleum Refiners Assn., Sept. 1954, Casper, Wyo 

Martin, H. Z., F. T. Barr, and R. W. Krebs, “The Fluid Coking 

Western Petroleum Refiners Assn., Mar 1954, San 
Antonio, Texas 

+) Perroceum Processine 
Grade Oils by Fluid Cokir 


Process, 


Lighter Products from Low 
Mar. 1956, pp. 135-7 

p. 1 
PetroreuM ProcessinG can Compete for Fuel ar 


Metallurgical Coke Markets,”” Nov. 1954, p. 1664 





Petroceum Processtnc, “New Fluid Coking Process,’ Sept. 19 
(7) Thornton, D. P., Jr... “Why Carter Likes Its Coker,"’ Perroreum 
PROCESSIN June 1955, pp. 840-5 
8) Voorhies, A., Jr., and H. Z. Martin, “Fluid Coking of Residua 
Amer. Pet. Inst., Nov. 1953, Chicago, II reviewed in Petro 
EUM PROcESSIN Dec. 1953, pp. 1880-1 


2) Voorhies, A., Jr “The Fluid Coking Process: From Pilot Plant 
to Large-Scale Application Calif. Nat. Gas Assn., Apr, 195 
Los Angeles, Calif 
Available engineering services for Fluid Coking 
PROC DESIGN: 6, 8, 13, 17, 22, 23, 25, 29, 40, 49, 52, 58, 62 
MECH ENGRG: 6, 7, 8, 13, 17, 22, 23 25, 39, 40, 49, 52, 58, 62 
CONSTR: 6, 8, 17. 22, 23, 25, 28, 29, 39, 40, 49, 52, 58, 62, 79 
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\ continuous thermal process for the conversion of any 
type reduced crude to cracking feed stock 

Feed is heated through exchange or direct fired heating 

" 


ind charged to a fractionating tower. Tower bottoms are 


12? 





pumped through a pipe furnace and discharged to insulate 
coke drums. Vapors overhead from the drums are sent to tl 
tractionating tower tor separation into product streams ¢ 
coker gas, gasoline and gas oil. Depending upon desired distr 
bution yield of products, operation can be recycle or sing] 
pass 

Furnace design is such as to minimize coke formation in th 
tubes. Steam generation is often practiced to recover some ¢ 
the heat in the fractionation tower. 

Typical yields for a 15-20° API gravity reduced crud 
charge having 6.0% conradson carbon are 65-75% gas oil, 15 
20% gasoline, and 12-17 wt. % coke. The normal range o 
operating conditions for delayed coking units are: 900-940°F 
furnace outlet temperature ; 780-840°F, coke drum temperature 
and 10-70 psig, coke drum pressure. 

Numerous delayed coking unit designs are available, differ 
ing primarily in the equipment design, which 1n many instances 
is tailored to the exact demands of a given refining situation 
Delayed coking units have been constructed and/or designe: 
by, Foster Wheeler Corp., M. W. Kellogg Co., Lummus Cc 
and Union Oil Co. of Calif 

References for Foster Wheeler-designed delayed coking units 
include : 


(1) Onl 1a Delayed Coker and Pour Reduction,” Mar. 23, 195/ 
p. 185 
Pet. Ref Delayed Coking Sept. 1952, pp. 148-9 
Thermal Delayed Coking,” Foster Wheeler Bulletin No. O-46-1 
pp. 12-13 

References for Kellogg-designed delayed coking units 


include : 

(1) Tewell, J. W.. Jr.. and J. P. Connor, “Economics of Petroleun 
Coking for ‘Cat Cracking’ Feed Preparation,” Amer. Inst. of 
Chem. Engrs., Tulsa, Oct. 195 reviewed in Prtroteum Pro 
EssING, Nov. 1950, pp. 1199-12 


Maass, Randal, and R fk Lauterbach ‘Delayed Coking Unit 


i 
Processes Residuum Into Gas Oil Charge for TCC Unit,” Perre 
euM ProcessinG, Jan. 1947, pp. 11-l¢ 

et. Ref., “The Kellogg Delayed Coking Process,” July 1953, pr 
8-9 


References for Lummus-designed delayed coking units 


mic luce 
1 Fuchs, O. A., “New 42 Ton ‘Day Delayed Coking Unit,”” Petro 
EUM PTOCESSIN Oct. 1950, pp. 1058-62 
Kasch, J. EF ind E. W. Thiele Delayed Coking,”” Oil & Gas J 
Jar , 1956, pp. 89-90 
Ou & is J.. “Delavye Coking,’’ March 19, 1956, p. 169 
4) Pet. Ref ‘Lummus Delayed Coking Process,” July 1953, pp. 102 


References for Union Oil-designed delayed coking units 


include 
1) Deal, J. M How Union Gets Top Octanes From Two California 
Plants,’ ul is Mar. 19, 1956, pp. 195-211 
Stormont, D. H Union Whips Heavy Crude Bugaboo,” O1l 


(3) Wilson, G. M., New Refinery Begins with Coker,’ Pet. Ref 
July 1955, pp. 149-50 

Available engineering services for Delayed Coking: 

PROC DESIGN: 8, 22, 23, 25, 40, 47, 49, 52, 58, 62, 70, 78 

MECH ENGRG: 7, 8, 22, 23, 25, 39, 40, 47, 49, 52, 58, 62, 70, 78 

CONSTR:: 8, 22, 23, 25, 28, 39, 40, 47, 49, 52, 58, 62, 70 


Decarbonizing 


\ thermal conversion process designed to maximize coker 
gas oil production and minimize coke and gasoline yields 
Flow is essentially the same as that for delayed coking. 

Compared to conventional delayed coking, however, decar 
honizing is operated at essentially lower temperatures an 
pressures. Operating pressures range from 10-25 psig. Heater 
outlet temperatures range from 900-910°F and coke drum toy 
temperatures between 775-785°F. 

Yields for a 26° API gravity East Texas reduced crud 
(4.0% carbon residue) were 5.6 vol. % gasoline, 90.6 vol. 9 
gas oil and 5.0 wt. % coke. For a Mid-Continent reduce 
crude charge (12.2% carbon residue—14.4° API gravity 
vields were 13.0 vol. % gasoline, 70.4 vol. % gas oil, and 16.5 
wt. % coke 

Decarbonizing units have been designed by the Blaw Knox 
Co., Pittsburgh, Pa. The first commercial unit was installed for 
the McMurrey Refining Co., Tyler, Texas in May 1954 

Decarbonizing references include: 

1) Eppard, J. H., W. J. Sims, and F. D. Parker, 


Reducing Fuel O 
by Residuum Coking,” Pet. Ref I 


July 1953, pp. 98-101 
July 3 » DOF 
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Available engineering services for Blaw-Knox Decarbonizing: 
PROC DESIGN: 6, 58 

MECH ENGRG: 6, 7, 39, 58 

CONSTR: 6, 28, 39, 58 


Low Pressure Coking 
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A thermal conversion continuous process designed for onc« 


lar to 


through, low pressure operation. This process is simi 
lelayed coking operation except that no recycle is normally 
wracticed and coke chamber operating conditions are 25 psig 
and 815°] 


Water is added to the coking heater feed to prevent furnace 


I 


coking. Ef 


fluent from the coking chambers passes into a flasl 
chamber The t ll 


wottoms therefrom is a small amount of heavy 
fuel, the overhead is the feed to the fractionator for separatior 
int gas oil and gas and gasoline overhead 


Hydraulic decoking and a gantry crane coke handling systen 





incorporated in the process design of the unit installed 


the McPherson, Kan., refinery of Nat. Co-op. R ery Ass 
placed on stream in Noy. 1953. Design work was handled | 


the Universal Oil Products Co 


Low pressure coking references 
Ward, J. W., ar J. M. Hol k Chaml Coking t NCRA 
ef., Feb. 1954 | 

Available engineering services for UOP Low Pressure Coking: 

PROC DESIGN: 8, 23, 32, 40, 48, 49, 52, 56, 58, 62, 72, 78 

MECH ENGRG: 7, 8, 17, 23, 39, 40, 48, 49, 52, 56, 58, 59, 62, 66, 72 
73, 78 

CONSTR: 8, 17, 23, 28, 32, 39, 40, 48, 49, 52, 56, 58, 59, 62, 66, 72, 73 
79 


Continuous Contact Coking 
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\ thermal conversi process ¢ ovine the mass-fl 

inciple to give contmuous and smooth coke circul 
Pelleted coke along tl asoline and gas o1l are pr 

this process 

\) vetted coke irt ¢ set } " is 
ense bed in the reactor wherein cracking, coking and drying 
eactions take place. Circulating coke is raised in temperature 

the reheater to supply the heat of reaction and also sensible 
eat to the feed. Reactor pressure powers the dense mavitate 
coke through the lit line to the disengager section. Products 


ire separated in a conventional fractionator. The ratio of oil 
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Products Co., Des Plaines, Illinois. 
Thermal reforming references include: 
Egloff, G., “Thermal Reforming for Olefin Production,” Oil & Gas 
July 29, 1944, pp. 157-63 


Feuchter, C. F., “Economies of Thermal Reforming,” Prtrotrum 


Processinc, April 1949, pp. 682-¢ 
Gary, W. W., and N. R. Adams, “Economics of Reforming and 
Leading Mid-Continent Gasoline,” Western Petroleum Refiners 
Assn., Hot Springs, Ark., April 1937 


+) Haensel, V., and M. J. Sterba, “Comparison of Platforming and 
Thermal Reforming,’’ Advances in Chemistry Series—No. 5, 1951, 
pp. 60 7 

) Mase, R. P., and N. ¢ Turner, “Thermal Reforming Plus Cata 
lytic Polymerization,” Western Petroleum Refiners Assn., Wichita, 


Kans., April 1940 
6) Nelson, W. F Octane Number of Reformed Naphthas,” Oi & 
Gas J., Dec. 13, 1947, p. 118 
(7) Perroteum Processtnc, “Improving Yields of Gasoline, Distillates 
from Pennsylvania Grade Crude Oil,” April 1948, pp. 329-34 
8) Pet Ref., “Thermal Reforming Unit Improves Naphtha Octane 
Rating,”” Dec. 1946, p. 141 
9) Read, D., “Cracking and Thermal Reforming,” Oil & Gas J., Mar. 
4, 1948, pp. 72-74 
Tighe, H. F., “Method for Correlating Thermal Reforming Yield 
Data with Operatir Perroieum Processinc, Oct. 
1948, pp. 986-92 
Available engineering services for Thermal Reforming: 
PROC DESIGN: 3, 6, 7, 8, 13, 17, 22, 23, 25, 29, 32, 34, 36, 38, 40, 43, 
46, 47, 48, 49, 50, 52, 56, 58, 62, 70, 72, 78 
MECH ENGRG: 3, 6, 8, 13, 17, 22, 23, 25, 31, 34, 36, 38, 39, 40, 43, 
46, 47, 48, 49, 52, 56, 58, 59, 62, 70, 72, 78 
CONSTR: 3, 6, 8, 13, 17, 23, 25, 28, 29, 31, 32, 36, 38, 39, 40, 43, 46, 
47, 48, 49, 52, 56, 58, 59, 61, 62, 70, 72, 79 
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Neohexane Alkylation 
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early 1940. Operation continued until 1944. 
Literature references include: 
(1) Frey, F. E., “Motor Fuel Isoparaffins by Thermal Gas Poly 
merization,” Oil & Gas J., Jan. 7, 1937, p. 40+ 
‘2) Frey, F. E. & H. J. Hepp, “Non-Catalytic Addition of Ethylene 
to Paraffin Hydrocarbons,” Ind. Engrg. Chem., Dec. 1936, 
p. 1439+ 
(3) Oberfell, G. G. & F. E. Frey, “Thermal Alkylation & Neohexane,” 
Oil & Gas J., Nov. 23, 1939, p. 50+ and Nov. 30, 1939, p. 70+ 
Available engineering services for Thermal Alkylation: 
PROC DESIGN: 6, 8, 11, 13, 25, 32, 38, 52, 58, 62 
MECH ENGRG: 6, &, 11, 13, 25, 38, 29, 52, 58, 62 
CONSTR. 6, &, 11, 13, 25, 28, 32, 38, 39, 52, 58, 62, 79 


Thermal Polymerization 











\ non-catalytic alkylation process developed by Phillips 
Petroleum Co. utilizing ethylene and isobutane as reactants to 
form neohexane. Ethane and propane are cracked to provide 
ethylene feed. 

Che process is not limited to neohexane and, by using differ- 
ent paraffin and/or olefin feeds, a variety of blending stocks 
may be produced 

\ mixture of ethane and propane is cracked at about 1400° F 
ind 6-8 psig for optimum ethylene formation. Gas products are 
treed of material heavier than Cy»’s by scrubbing, followed by 
ompression and cooling. Ethylene is then absorbed by liquid 
isobutane at —30°F, and hydrogen and methane are removed 
from the system. This mixture is compressed to 4000-5000 
psig and added, at ten points in the alkylation furnace, to a pre- 
heated (950° F) and compressed (4000-5000 psig) isobutane 
stream. Ratio of isobutane to ethylene is maintained at 9 or 
more to 1 in the reaction zone. Liquid yield is 70 wt % based 
upon ethane-propane and isobutane consumed. Neohexane con 
tent of the liquid is 30-40%. Effluent is pressure-reduced, de- 
propanized, debutanized, relieved of heavy products, and finally 
depentanized 

Neohexane is characterized by excellent aviation fuel blend- 
ing properties and a high response to tetraethyllead. The ma- 
terial has a RVP of 9.5, a boiling point of 121° F, and an 
\STM octane of 95 

The process was developed and installed commercially in 
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\ process to convert C4 and lighter gases from field and re- 
finery sources into liquid condensation products. This process 
is particularly applicable to natural gasoline plants, etc. with 
excessive propanes and butanes. 
Olefins are produced by thermal decomposition and polymer 
ized by heat and pressure. Liquid feed, under a pressure of 
1200-2000 psig, is pumped to a furnace and heated to 975- 
1100° F. Furnace effluent is cooled, stabilized, and polymer 
gasoline is separated by fractionation. Gas from the stabilizer 
is returned to vapor recovery to separate C;’s and C,4’s for 
recy¢ le. 
Polymer yield is about 10-20 % per pass of 87-88 F-1 clear 
octane gasoline. Based on C3-C4 feed, ultimate yields of poly 
gasoline are 50-72 wt %, and the heavy polymers or residue. 
5-10%. 
The thermal polymerization process developed by the Pure 
Oil Co. uses a single coil at high temperatures and pressure 
for both decomposition and polymerization. The Lummus Co. 
designed and installed the process 
The Unitary Thermal polymerization process was developed by 
Phillips Petroleum Co., Std. Oil Co. (Ind.), Std. Oil Develop 
ment Co. (now Esso Research & Engrg Co.), The Texas Co. 
and M. W. Kellogg, and is owned by The Polymerization 
Process Corporation. M. W. Kellogg licensed the process. 
The first commercial plant was installed at the Phillips Petro 
leum Co. refinery at Borger, Texas, in 1933. 
Thermal polymerization, as other thermal operations, is not 
extensively used today. 
Thermal polymerization references include 
(1) Carey, J. S., “Commercial Aspects of the Unitary Thermal Poly 
merization Process,” Nat. Pet. News, Nov. 4, 1936, pp. 64-71 

(2) Chem. & Met. Engrg., “Polymer Gasoline,” Nov. 1935, pp 

596, 607-8 

Cooke, M. B., et al., “Thermal Process for Polymerizing Olefin 

Bearing Gases,” Oil & Gas J., Nov. 14, 1935, p. 57 

(4) Egloff, G., et al., “Motor Fuels from Polymerization,” Oi & 
Gas J., Nov. 12, 1937, p. 176 

(5) Faust, P. H., “What Takes Place in Polymerization,” Pet. Ref., 
July 1944, pp. 99-104 

(6) Foster, A. L., “Poly Unit Cuts Crude Requirements 3-4% at 
Atlantic Refinery,” Tech. Sect., Nat. Pet. News, June 1, 1938, 
p. R259 

(7) Keith, P. C., Jr., and J. T. Ward, “Thermal Conversion of 
Hydrocarbon Gases to Gasoline,” Nat. Pet News, Nov. 20, 1935, 
pp. 52-4 

(8) Koehler, W. A., “Polymerization and Its Economics,” Chem. & 
Met. Engrg., Aug. 1938, p. 412 

(9) Oil & Gas J., “Applications of Thermal Polymerization with Cost 
Data,”” June 22, 1939, p. 52 

(10) Ot! & Gas J., “Operation of New Atlas Thermal Polymerization 
Unit Described,” Mar. 19, 1936, p. 139 
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Ridgway, C. M., and P. A. Maschwitz, “New Thermal Poly- 
merization Unit Installed by Pure Oil,” Oi! & Gas J., Oct. 30, 
1941, p. 33 

able engineering services for Thermal Polymerization 

1C DESIGN: &, 13, 25, 29, 32, 38, 52, 58, 62, 70 

H ENGRG: 7, &, 13, 25, 38, 39, 52, 58, 62, 70 

NSTR: 8, 13, 25, 29, 32, 38, 39, 52, 58, 62, 70 
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Continuous thermal process for converting straightrun 
hthas and/or gas oils together with extraneous light hydro- 
gases (predominantly C3’s and C4’s) into high quality 
tor gasoline and fuel oil. Depending upon the charge this 
process is a combined operation utilizing thermal polymeriza 
thermal reforming, thermal alkylation, and thermal 
acking. 
typical operation involves the charging of a virgin 
htha to an absorber to pick up propane (80-90% propar 
overy) and heavier gases. Transfer line pressure of the 
liquid gas-naphtha feed is 1000-1500 psig. Evaporator 
ottoms quench the transfer line (temperature, 1020-1120°F) to 
90-700°F. The evaporator pressure is about 400 psig. Net 
iporator bottoms are flashed in a flash tower yielding fuel oil 
i product and gas. Evaporator overhead is routed to a stabi 


from which condensible gases are separated from the poly 


1 product for reuse in the absorber along with the outside 


uid gas charge. 


Polyforming yields for a comparable naphtha feed and 
lity product are about 5% higher than conventional thermal 
ming. 

f the gas charge is sent through a heater coil prior to 
ing with the naphtha charge in the heater the process is 
vn as the Gas Reversion process 
oth Gas Reversion and Polyforming processes have been 
ntially replaced by the modern catalytic reforming 

cesses. 

he Gas Reversion Process was developed by Phillips 

roleum Co. The Polyforming Process was developed by 
Oil Corp. 
lyforming and Gas Reversion references include 
Bogk, J. E., P. Ostergaard, and E. R. Smoley, “The Na 





i 
Polyform and Gas Reversion Processes,"”’ Amer. Pet. Inst 
140, Chicag 
Cameron, D. F., and R. T. Weav Still Polyforming I You 
Plant?” Pet. Ref., July 1955, pp. 161-4 
Goldtrap, W. A., and E. I Jones, “Self-Contained Naphtha Poly 


rn Correlation,”” Pet. Eng., Oct. 1948, pp. 269 
Hirsch, J. H., P. Ostergaard, and W. C. Offutt, “Correlation of 
Operating Variables in the Naphtha Polyform Process,” 
Pet. Inst Nov 1946, Chicago-—reviewe n Perro M 
SsSING, Jan. 1947, pp. 61-8 
Offutt, W. C., P. Ostergaard, M. C. Fogle, and H. Beuther 
‘Naphtha Polyforming,” Amer. Pet. Inst., Nov. 1946, Chicago 
reviewed in Perroreum Processinc, Dec. 1946, pp. 267-76 
Offutt, W. C., P. Ostergaard, M. C. Fogle, and H. Beuther, “Poly 
forming With Outside Gas,”’ Amer. Pet. Inst., Nov. 1946, Chicags 
reviewed in Petrroteum Processinec, Dec. 1946, pp. 278-88 
Offutt, W. C., P. Ostergaard, M. C. Fogle, and H. Beuther, “Gas 
Oil Polyforming,” Petrrottum Processinc, Oct. 1947, py 
Offutt, W. C., M. C. Fogle, and H. Beuther, “Utilization of Re 
finery Gases by the Polyform Process,”’ Nat. Pet. Assn., Atl 
City, Sept. 1948—reviewed in Petrot eum PRocEssIN Nov 





pp. 753-68 





pp. 1083-90 

ailable engineering services for Polyforming: 
OC DESIGN: &, 23, 42, 47, 52, 56, 58 

CH ENGRG: 7, 8, 23, 39, 42, 47, 52, 56, 58 


NSTR: 8, 23, 28, 39, 42, 47, 52, 56, 58, 79 


TROLEUM PROCESSING, May, 1957 


1957 Refining Process Glossary @ 





GAS 



















NAPHTHA 
STRIPPER 











EVAPORATOR TOWER 
BUBBLE TOWER 
STABILIZER 


FUEL OIL FLASH 







GASOLINE 


CRUDE FLASH TOWER 


CRUDE 
| HEATER 














vis 
BREAKING 


CLEAN OIL 


KEROSENE HEATER 


HEATER 





[eaten 





CRUDE 
CHARGE 








HEATER 








Combination Units 


\ group of thermal conversion processes predicated upon the 
selective cracking principle applied to segregated charge stocks 
to obtain optimun product yields and quality with maximum 
operating flexibility. Crude running is combined with visbreak 
‘ng, reforming, and thermal crack 





re Other processes that 
night also be included in combination cracking operation are 
coking, vacuum flashing, selective cracking of several boiling 
range stocks and polymerization 
Each individual process involved in combination cracking has 
been described elsewhere in this glossary. Yield and operating 
conditions will not be repeated here The main advantages to 
g their operations include: (1) large 
amounts of heat—characteristic of cracking processes—can be 
recovered, (2) selective cracking of individual stocks at 
optimum operating conditions can be carried out, and (3) the 


combining and integratin 





general similarity of many thermal processes lend themselves 
to dual or multiple use of equipment, thereby eliminating dupli 
cation which inherently exists when processes are considered 
singularly 

Basically, the design of a combination unit varies with the 
specific need of the refiner. However, each unit is designec 
for the segregation of cracking stocks and their independent 
selective cracking under optimum conditions. Segregation is 
predicated upon charge stock boiling range and refractivity 
Cracking operations are carried out in specially designed 


heaters to obtain maximum | 


conversion, larger vields, and 
longer runs 

Process design and construction of the combination cracking 
process is handled by the Lummus Co 

Foster Wheeler Corp., has designed and constructed a 
ombination unit involving the operations of distillation, vis 
breaking and vacuum flashing 

Combination processing references include 

Al-Pachachi, N., A. Amin, M. Al-Naquib, and T. Rifat, ‘‘Comt 


n Unit Lowers Cost at New Baghdad Refinery,”” Perroieum 

PROCESSIN Tar 195¢ Q¢ 

Armistead, Jr., G., “Combination 1 tate I Vor 
Nov. 1933, f 369 

Nels Ww.! ( I t Tot P l., De 

Smoley, E. R., V. Mekler, and A. H. S. butte, “Theory of Combi 

natior Selective Cr king Der netrate hy, Commer il] Oper 
World Pet., J 7 $ 


Available engineering services for Combinaticn Cracking 

PROC DESIGN: 1, 3, 6, 8, 11, 17, 23, 25, 29, 32, 38, 40, 42, 46, 47, 48 
49, 50, 52, 56, 58, 62, 66, 70, 72, 75 

MECH ENGRG: 3, 6, 7, 8, 11, 17, 23, 25, 38, 39, 40, 42, 46, 47, 48, 49 
51, 52, 56, 58, 62, 66, 70, 72 

CONSTR: 3, 6, 8, 11, 17, 23, 25, 28, 29, 32, 38, 39, 40, 42, 46, 47, 48 
49, 52, 56, 58, 61, 62, 66, 70, 72, 79 





Available Engineering Services 


Many of these process descriptions include listings of 


engineering services available—process design, mechat 


ical engineering, construction. The numerals with each 
listing reter to the directory of “Engineering and Other 
Service Firms,” pp. 150-152, this issue. Regular numerals 
1, 2, 3) are for firms reporting actual experience witl 


ess; italic numerals (/ 3) are for other firms 





ng to provide services for the process 
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SOLVENT PROCESSES 


=< lla 





2 ete 





Solvent refining processes are of physical nature only, and collodial form. Sulfur and heavy metals are removed 
both the desirable and undesirable constituents are recovered color improved. 
in their original state. Feeds to these processes are chiefly Deasphalting solvents may be divided into two ma 
lube oil or potential lube oil blending stocks, kerosine, diesel groups: low molecular weight hydrocarbons, particularly 
oil and other middle distillates, and gas oil or catalytic cracking pane, and oxygenated compounds, such as alcohols or est j 
charge stocks Deasphalting and dewaxing or extraction operations may 
Basically the processes in use today can be classified as combined 
(1) Treating or deasphalting—applied to full boiling ma Many processes capable of removing asphalt from hy« 
terials such as gas oils and stocks from which lube cuts are carbons were employed by the petroleum industry bei 
made. Solvents are precipitants which divide the petroleum solvent methods were developed. Distillation, refining v 
charge into constituents based on molecular size clay or sulfuric acid, and treatment with metal chlorides 
(2) Treating or refining—applied to lube boiling range the best known 
charges to remove by selective extraction aromatics, naphthenes Solvent refining, when employed for preparation of feed 
and other materials that adversely effect viscosity index. Feed catalytic cracking units, can be considered in competition v 
to these processes has usually been deasphalted. The effluent is vacuum distillation, coking and visbreaking. Solvent refi 
normally fed to dewaxing processes cracking feed approaches virgin feed in relation to its ease 
(3) Dewaxing operations—applied to lube components or processing and the characteristics of the resulting produ 
full boiling material prior to final clay treating. Wax in a 
finish lube would result in a product of high pour point which . 7 
reduces fluidity of the oil at low temperatures because of Furfural Extraction—Gas Oil 
crystallization. Dewaxing operations are often combined with ” 





wax production, producing simultaneously dewaxed low pour 


point lube oil and high melting point, low-oil-content deoiled 














OIL LAYER TO 
RECYCLE AND 


FINISHED 
EXTRACT, SOLVENT RECOVERY 


1 
high quality lubricating oils made it me essary to use a wider 


iX kad ge A-< 
; ar 
Historically, liquid SOs treatment of kerosine can be con Sal 2 
' | ' 1 1 s =a) head 
sidered the forerunner of present day solvent refining methods re Ka 
, r Re 3 rere < 
However, the impetus for modern lube treating came in the =o <4 jus 
' P . : - 
ate 1920's and early 1930 when the increased demand for <z 
ae 
= 


on 







vanet ot cru oils oO lubricating tocks yl } in wr 
pieces rude or BAK k tur DILUTE SOLVENT 
FROM RECOVERY 


STEAM 


CHARGE 








required solvent treating methods WATER LAYER TO 


OO 
SOLVENT RECOVERY 


General solvent refining references include 

















\r a ( ] sett « " i ) 
\ M4 
SOLVENT LAYER 
» ky, V. A., “Modern Methods Ref [ 
~ peel ~ ee ere TO STORAGE 
P ( 
K ky, V. A M S ‘ | 
Oils,” Petaoteum Pa NG, De 4 1168 Jan. 1949 \ continuous extraction process for the removal of ar 
; ‘ 45-8; Mar \ ‘ , tall { nd unetal 
49 matics, nitrogen, sulfur, organo-metallic, acidic, and unsta 
Kalichevsky, V. A = -&. Kok Petrol Ref Wit compounds that affect burning quality, engine cleanliness a 
Chen Else Publishing ¢ Amst t cetane number. Charge stocks include diesel fuel, catalyt 
| < } ‘ ‘ rr] 1 
er, G. I New : | | Perr mu Pr crackine gas oil. and middle distillate burner oils. This is 
, , 
\ oe © RR ' ed M Oi I outgrowth of the Furfural Refining Process employed in h 
Perroceum Ps | ) 76-8 oil treating 
Perroreum P Wor Largest Solvent be Unit The extracting temperatures and solvent ratios are genera 
| | 4 ) 
: ( k ( ' lower for gas oil than for lubricating oil charge stocks. Solv 
oO I Gr ent im Selective Sai = 
I lal aan ratios of 0.25/1.0, 0.40/1.0 and 0.80/1.0 have been employed 
} an | E. PL. H ' Pomnerature Gradient in. Sateout treating cycle oil for catalytic cracker charge, cycle oil f 
; oO pt liesel fuel and virgin gas oil for middle distillate usage, resp 
} i | ( \ ? ‘ 
} F ; n RD¢ I tively 
} RK. BO , Disc ( \ Yields of product raffinate are dependent upon the type ai 
‘ f I Extractior Amer. Inst. Chem. Eng haracteristics of the charge stock and the degree of qual 
New York, D y94—Feview Perr “ P NG, Fel desired. An 82.0% yield was obtained from a West Tes 
virgin gas oil with sulfur reduction from 1.12 to 0.49% ar 
I I | ) h e © ] kK um Pr } ee : 
\ , cetane number improvement from 53.2 to 62.9 
Smol E.R D, Fult Modern Manufacture of Lubricating Following azeotropic distillations in the raffinate and extr: 
— : sie \u 4 trippers, the overhead vapors (azeotropic mixtures) fri 
‘ I a ] I ) I Solve Lube Plant Now ' , ' 1 
Oo ‘ ‘ RB Pers « Pr Mar. 19 these columns are condensed and sent to a ve ssel for decanti 
‘ Chree liquid phases separate in the decanter. The bottom pha 


predominantly furfural, is returned to the solvent system. 1 


intermediate phase, predominantly water, is charged to a tow 
i] 


for water removal. The light oil phase is sent to a tower 


DEASPHALTING relate TREATING extraction of the furfural with water 


(eters Oil Lube t This process 1s licensed by the Texaco Development Cor 
s Stocks) New York, N. ¥ 


lurfural Extraction references include 





Carbor residue and coke forming tendencies of lube oil Carter, R. T Furfu Re I ( 
toch gas oils or middle distillates are reduced through the Mar. 22, 1954, p. 1 
traction r pr ipitant acti ] ! ly t n ti phalt K p, | ; G. B. Has , H. H. Gross rurt 
er cto ‘ re nitan action ¢ solvents of } asphalt 
C SSpuann Selective Solvent Pet Refining ’ ngrg. Che 
and resinous materials which are present either in solution or Feb. 1948, pp 220-7 
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Texaco Devel : 

Wide Variety of Charge Stocks,” Pet. Ref., Sept. 1950, py 16-8 
ailable engineering services for Furfural Extraction of Gas Oils: 
ROC DESIGN: 3, 6, 8, 17, 23, 25, 38, 40, 47, 48, 49, 55, 58, 62, 70, 72 
ECH ENGRG: 3, 6, 8, 11, 17, 23, 25, 38, 39, 40, 47, 48, 49, 52, 58, 
59, 62, 70, 72 
ONSTR: 3, 6, 8, 11, 17, 23, 25, 28, 38, 39, 40, 47, 48, 49, 52, 55, 58, 
$9, 62, 70, 72, 79 
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tating process in which the desirable 





solved in the propane solvent and thx 
lesirable heavy metals and asphaltic materials are pre 
itated and separated as asphalt. Normally, vacuum reduced 
ide of various boiling ranges is charged for finishing into 
ler stock, bright stock or other lubricating stock 
Che solubility of oil in propane decreases with increase in 
perature and is greatly influenced by pressure. The solu 
ity of asphalt in propane decreases with increase of quantity 
propane employed 
ud propane is contacted countercurrently with descendi1 
eavy oil in the deasphalting tower. Deasphalted oil and pro 
overhead I 


tripping tower 


are separat 





propane evaporators and a 
The heavy asphalt-propane mixture is heated, 
hed and stripped in a tower. Propane is recovered and con 

ressed for reus¢ 

Operating conditions in the deasphalting tower depend upor 

ling range of the charge and desired properties of the 
lop tower temperatures of 130-180°F are normally 


ed at a pressure range of 400-550 psi. Temperatures around 





F are required for wax precipitation. Propane oil ratios of 
5/1.0 to 5.0/1.0 by volume are used for treating heavy and 
iscosity residue, respectively. If stage extraction systems 

1 


employed, the solvent-oil ratio may be as high as 9.0 


0/1.0 
\sphalt present in an oil can be either hard or soft. Pennsy! 

‘ ima oils contain practically no hard asphalt and their refining 
propane 1s reterred to as Propane Deresining 
Prophane Deasphalting is a widely used commercial process 
is licensed by the M. W Kellogg is New York, N \ 
Propane Deasphalting references include 

Bahlke, W. H., E. W. Thiele, C. E. A nd B. Ginsber 
Deasphaltins Acid Treatir € Lub: nts with Propar 


\ \ ~ 7) s { ’ 
i Available engineering services for Propane Deasphalting 
' PROC DESIGN: 3, 22, 23, 25, 38, 40, 47, 48, 49, 58, 60, 62, 70, 72 
MECH ENGRG: 3, 7, 22, 23, 25, 38. 39, 40, 47, 48, 49, 58, 62, 70, 72 
-ONSTR: 3, 22, 23, 25, 28, 38, 39, 40, 47, 48, 49, 58, 62, 70, 72 
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Propane Decarbonizing 


\ solvent extraction process used to recover catalytic crack 
ing feed from heavy fuel residues. Since butane, alone or with 
propane, can also be used as the solvent this process is often 
referred to as Solvent Decarbonizing. Decarbonized and de 
metallized oil is recovered from topped or vacuum reduced 
crude charge 

Process flow and equipment are essentially the same as that 
employed for the deasphalting of lubricating oil stocks. Ex 





traction temperatures generally range from 150-250°F with 


pressures of 400-000 psi. The solvent-oil ratio and amount of 


temperature gradient employed are determined by feed, solvent 
and product characteristics and requirements. Yields of 40-75% 
| | 1] 


decarbonized ol have been obtained from a reduced crude 


charge. The conradson carbon in the feed of 12.0-22.0 wt. % 
las been reduced to a rat f 2.0-5.5 


Investment costs of 





70/bbl of charge and operating 


costs of about &-12¢/bbl of charge. excluding return on in 


Chis process is licensed by M. W. Kellogg Co., New York 





Propane Decarbor references include 
Dich : N. 1] \ Ss ks Ir I 
| ne Deaspl M g 
Kraen Cc. W I ‘ D l I O1 
M 16, p 
0 F. ( } } ) ( e Re f 
( ( » : ” 4) Rx 


| ; } ; I r} , r1y ~ t ?] ; 
; ‘ Deca ‘ 4 


Available engineering services for P 
PROC DESIGN: 23, 25, 47, 58, 62 
MECH ENGRG: 7, 23, 25, 39, 47, 58, 62 
CONSTR: 23, 25, 39, 47, 58, 62 


ropane Decarbonizing: 


Propane Fractionation 
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eis oi nse nian : ancien aialaemiamaenmaas 























\ ract cess tor the segregation of lor 
i n esi t t »or ! re grades of lubricating oil 
ek. TI ‘ ‘ lovit ud propane as the solvent, is 
1 deve ent ot the Propane Deasphalting process. A ra 
\ eutral stoc ind br t stock with better color, carbon 
residue i \ sit ndex propertic than < rrespondir ’ 
rac s \ t it re roducts of this process 
Asphalt ‘ 
Resid ed cl 1 to the primary tower, where it 
countercurrently extracted with liquid propane Temperature 
ntrol is such that only the heavy neutral lube stock dissolves 
the propane for overhead withdra Propane is removed it 
evapo rs al i steam stripper e primary tower botton 
Available Engineering Services 
Many these process descr ons include list Ss < 
‘ ( y¥ service i rocess lesig rie A 
ail ¢ eer ( tr Phe merals 
t reter t e directory | ineeri 
™ | | 150-152, t XYeg ir numeral 
L ) are 1 s t actual experience t 
the we ta 1 I Lis ire r t r tirn 
o t ‘ r ‘ r the 1 ESS 
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ntercurrently extracted with propane in the secondary 





actionation tower at lower temperature and pressure condi 
tior Bright stock is separated fror ropane in a manner 
ir to that « npl ed for the primar tower overhead. The 
, t and propane mixture are separated after heating, flast 
and steam stripping 
Chere i f mercial installation of tl process on 
trea It i l by M. W. Kellogg ¢ New York, N. Y 
Propane Fractionat references luce 
( 2 H. O. I t I I I 
nor M Q 
I Fract t 
\ ( I 1 Car I I nat \ 
w 
Available er neering services for Propane Fractionat 


®! > 
PROC DESIGN: 58, 62 
MECH ENGRG: 7 9. 58. 62 
CONSTR: 28, 39, 58, 62 


HF Extraction 























a 
VENT HF TO RECOVERY 
CHARGE « 
o a pe 
« = <u ~- x 
4 Fo) =o oe 
A - = eo 
S ue a 
HF = av wa 
ua - 
RECOVERY = = Win 
< 
= HF TO 
F FROM s RECOVERY RAFPINATE EXTRACT 
H 
RECOVERY 
AND FRESH HF EVAPORATOR: 
HF STORAGE 
= wb 
\ I ] tra ( pr ri r ne s ur and 
rmer and cr t naphthas, 1 ‘ 
wap ' ' 


[he charge stock, after passing through an absorber, is 





icted uuntercurrently with liquid HF in an extraction 
ver. The overhead product raffinate is sent to a tower for 
HI moval. The solvent is recovered from the extract through 
e of evaporators and a stripper 
Chis process is relatively insensitive to variati in tempera 
2 e over practical ra Ne illy 100-125°] 
ind ‘ t v 100 psi are « oyed. Solvent to oil ratio 
t i ? ' { ) 
Hil’ treatment kerosine, gas oil and cycle oil has resulted 
» 85-95 rafhinate duct yields at 60-90% desulfurization 
N ymmercial ce s ive been installed to date rhe 
lik extraction proce i leveloped by Sti 1 Oil Co 
I ( igo, Il 





] S. M. Darl and A ti 
I r th BI Hit y ew Mar 
A. P B. I I HT Fxt ‘ f 
HW Vir P S , m 
A t 7 ) 
. s Dm A. Met Bg 3 I n of 
( th H I r ” 
HF. | 18 
E. T., “Sul Light Petroleum Prod et 
Available engineering services for HF Extracti 
PROC DESIGN 6, 8, 17, 23. 40, 58, 62, 70, 7 
MECH ENGRG: 6, &, 17, 23, 39, 40, 52, 62, 70 
CONSTR: 6, &, 17, 23, 28, 39, 40, 52, 58, 62, 70, 79 
SO. Extraction 
Crmtis oe Ni 1 extracti for 1 oving 
alll. ‘nil ring com d 
el irwe t Boiling ra ‘ ¢ 
‘ ‘ 1] t u ’ , f { 
and medi l it oil, Other applications of this 
s will be described in the Lube-Treating Section 


Edeleanu SOs Processing 
When employed for gas oil treatment, a temperature 
about +60°F is employed. Yields of 65-90% resulted in 1 
70% sulfur reduction and an improvement in Diesel Index 


ilvent-oil ratio (wt.) varying between 0.25-1.0/1.0. Trea 





ment of catalytic cycle stock may reduce coke laydown 
at 





sequent cracking by 50% or more 
Commercial units of this process are in existence and hav 
wen built by the Badger Process Division of the Stone ar 
Webster Engineering Corp., Boston, Mass 

SO» Extraction references include: 
Dickey, S. W., “Diesel Fuel of Cetane Value Produced in Ne 
Rulfue Dicvide Butractio: —— ) ‘ . , <. 


} 


Ld 4 Ja ( I t i17.C.M ell Sol 
Extr t i D } l nor Chem | y 1938 
Obergfell, P I I t of t D llates by t SO, Extract 
Process Pet FumM Pr J 1949, pp. ¢ 4 

4 t Ref SO. Extr n.” S I 
ot < I nd | ‘ t i Improv t £D el F 
! Ext tion wi Sul iox Ref Nat. Ge ifr 
138, PT 2-14 

6) Stone nd Webster Engineering Cory “M fied Edeleanu Pr 
e’® Poe I f S + 1 7 


Available engineering services for SO. Extraction of Gas Oils 
PROC DESIGN: 3, 8, 23, 25, 38, 48, 52, 55, 58, 62, 70 
MECH ENGRG: 3, 8, 23, 25, 38, 39, 48, 52, 58, 62, 70 
CONSTR: 3, 8, 17, 23, 25, 38, 39, 48, 52, 55, 58, 62, 70 


LUBES — REFINING 





Solvent treating is the most widely used method of refining 


lubricating oils 


These processes yield products that meet the 


requirements of a modern ricant by removing from the 
harge material those undesirable constituents such as aro 
matics, naphthenes and unsaturates. The solvent treated lubri 
ating oil | ive higher viscosity indices greater resistance t 


rym and sludge formation by oxidation, and increased suscepti 





bility to further improvement by addition of selective additives 
Most commercial processes for this operation are single 


+ 


lvent processes. A few mixed or double solvent processes ar¢ 


——— —_ -_ — — 


DISTILLATION 









RAFFINATE PHASE RAFFINATE 
-~— 











WET 
SOLVENT 










FEED WATER 
PREPARATION REMOVER 


WATER | 


EXTRACTION 
SYSTEM 


WET SOLVENT 
STOCK 





aad 
EXTRACT 
DISTILLATION 
EXTRACT PHASE 
L EXTRACT RECYCLE 








= 


Typical single solvent lube treating process 


Furfural Refining 


\ single solvent process for removing aromatic, naphtheni 


finic, and unstable hydrocarbons from a lubricating oil 
harge, thereby improving its VI and stability characteristics 


e solvent furfural is an aldehyde, manufactured from oat 


I process is used largely on stocks from mixed-base 
ilso coastal stocks and Pennsylvania charge materials 

lor mixed-based oils, treating temperatures are around 200° F 
range 100-250° F). Those for Coastal oils are lower, while 
those for Pennsylvania stocks are somewhat higher. The treat 
ing is conducted in counter flow towers (packed or employing 
the Rotating Disc Contactor desigt r multistage units. A 
high temperature gradient in the treating section permits higl 
ield and quality of refined oil for a given solvent dosage 
urfural has high stability and ca recovered at tempera 
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450-550°1 











it over 
process has been devel ped and is licensed by tl © 
o Development Corp., New York. It was first commer 
applied in 1933 at the Indian Refining Co., plant at 
neeville, Ill 
ral Refining references include 
} ¥ | ( I t Plant Aids Operat ea f 1 Ext 
I "On ( J June 14, 194 pp. 1 $ 
I N I ( ind ( I Te “New Furf 1 Sol b.4 € 
I t PETROLEUM Proct July 147, pp. 4 6, 5 
( I I I M » » Vict I 
f I g Oils w I f ] Ay 
Ww. \V M. B. Ayl ‘ S Cr 1 tant 
f ly rg. Chem., Jan. 1926, py 1.7 
Ke a G. B. H l ’ H. H.G I 1A 
tive Solvent Pe leum Refining,” ng? Cher 
945, pp. Let 
t M. J 1 J. T. Dickinsor Packed Towers | ful 
t R g,”” Nat. Pet. News, July 1935, 1 
M R. | B. Y. McCart H. H. Gros l Furf 
The I raction Sol “< Make Motor O H a Low 
\ sit et. Ref De PI 4 
M t es "Re Per lvania O W I l 
N 7 8] pp. 47-8 
E. R A. H.S itte H. R. Davi ( 1 Extent 
t | f 1) ‘ ] i) ii , 
Nov , [ 6-9 
\ r. G. “Gulf-Treating Lut t Stock { \ of 
( New Sols ¢,” Jul 
W I Simple ( pact and Unusually | vible 
n Asphalt 1 t ( t Sur y Ref 4 i 


i ngineering 


e¢ 
OC DESIGN: 3, 6, 8, 17, 23, 25, 38, 40, 47, 48, 49, 52, 55, 56, 58, 62 


2, 73 
MECH ENGRG: 3, 6, 8, 11, 1 23, 25, 38, 39, 40, 47, 48, 49, 51, 52, 56 
8 9, 62, 70, 72, 7 
ONSTR: 3, 6, & 11, 1 23, 25. 28 s 9. 40. 47. 48. 49 > 6c &&% 
5 9, 62, 70, 72, 73, 76, 79 


Phenol Extraction 


ngle solvent, liquid-liquid extraction process for the re 
of aromatic, unsaturate and naphthenic constituents of 
ating oils, thereby improving the viscosity index, oxida 
tability and resistance to sludging, carbon formation and 


r deposition. Distillate oils can also be treated. The sol 
enol is employes in either anhydrous or aqueous tor 
M rn plants employ towers containing plates. Feed is pre 
i 1 throug i absorptior tows to pict p pheno 
que s ixture obtained | tre pheno recovery 
ind is added to the treating tower for anhydrous phenol 
ent 
it yr temperatures vary with the charge material. For 
iting oils the treating tower 1 uintained at 225-230°I 
t ind 155°F at t botto H temperature are de 
e to treat waxy stocks 
) ot the teatures ot the process 1 the use ol water to re 
the ibility of oil in phenol at the bottom of the tower 
lisplaces the high VI constituents that may be present 
tract phase before it is removed from the syste 
1. W. Kellogg Co., New York, is the licensor rt pro 
¢ the atent ind patent rights of Esso Star il Oy) 
n Oil Co. of Calif.. Standard Oil Cx ot es 
WV. Kellogg Co 
nol Extraction references include 
\ \ \ I f Pp r f | 
I » W W B. Met | I 
I I t i ] 
- - R ‘7 Phenol P t De 
( M » 19 pp. 7 
I K t Hugeett, J. I I LA I 
H ( I } te t Port | } 
134, pp. 44-¢ 
I K H. H. M ;o. Ss. PB f 
| 1A S tive S t M fact Lut t 


able engineering servi 

OC DESIGN: 3, 23, 40, 47, 48, 52, 55, 58, 60, 62, 70 
CH ENGRG: 3, 7, 23, 39, 40, 47 
NSTR: 3, 23, 39, 40, 47, 48, 52, 55 
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Edeleanu SO. Processing 


























\ single solvent process employed to remove sulfur an 
I it light petroieu! ges naphtha, kerosine and 
al 1 \ xidatio I 1 
tur é id very light lubricating oil blending 
ks. However, because of its low solvent power liquid SO 
the abs e of auxiliary solvents, is of little u 
eparat ( t\ ( oto! Ss 1 
t i e the k 50-70 level are not obtainable by 

e of liquid SO» alone. Use of liquid SOxz (liquid SOg—b 

ene as a itil treating ocess will be 
be 2 

Hist i t SU) Edeleanu Process was deve 
ped in it e for t refining of kerosine and burner oils in 
1°07. Its n al ] it isa e solvent process 1s 1! the 
t r { 1 and italytic ret te 

I id S¢ t ive be t by the Badger divi ( 
Stone and Ws ker et ( 

Operat t peratures range fr lk for naphthas and 
kerosines t O°F for pour t sto Solvent rati 
range trom 5-3.0/1.0. The heavie irge material requiring 
the higher lvent/oil rat 

I lea SO» P é eter é 

Cot S. 4 } | M Ay ¢ 

P \ I I N 

I i W O r et 

‘ D 

I . Met Pet I 

7) A [ 

K \ | t t | { I O 

t I é M fr N 
nf | p 

O, I Treating 1 

oO é 
Available engineering services f Edelea SO. Processing 
PROC DESIGN: 3. 8, 23, 25, 36, 38, 42, 47, 48, 52, 55, 58, 62 
MECH ENGRG a, & Ze, 4 6 8 9, 42, 47, 48, 52, 58, 62 
CONSTR: 3, 8, 23, 25 ¢ 8, 39, 42, 47, 48, 52, 55, 58, 62 ? 
Chliorex Extraction 

\ single solvent process which ex! ts good selectivity and 
| | solvent power at low extracti temperature Typical 
( | tocks ar Mid-Continent t | for VI mprovement o1 

i ¢ I inia Cc! 
mproved \ { re elds m net 
tion filte 

Stabilit ré 1 i the " ercial | t 

oved | h i f the small ar t t iro De cid 
esent 

" Vania esidue stock ont resins | t 
ct t te ‘ This peri t re rt vith 

t t ck ilt Extraction temperature re 
M t t te oT as] iit re e are extracted 

t it wax removal at 30-80°h. H orex specific gravity 

tat eparation et ) 

( I r t t t ‘ t 4 taves or ex 

ti t el al ¢ pl 1 I re extraction The ra 
ite phase contains 15-25‘ ent. Chlorex is recovered at 

O0-325°F at a va ) HI ng stean 

Chis pr S evelope the Standard Oil Co. (1 

Chlorex Extract eference 

ke, W. H F. F. Diwol 
( I M t H ( 
| P 1 0 I t M I h 
Available Engineering Services 
iva ‘ , ‘ 
‘ tr ‘ er il ‘ 
t rete t ‘ t \ { Engineering a Other 
150-] ae 1 ( Re i I ra 
‘ ction! ewes ‘ 
" I rov r t e | es 
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i cc Ss. H. D P 
( I W ) I ’ 
, \ 
\\ D. B \ « Pr t I 
iil ricat ( t M ; | 

Available engineering services for C ex Extract 
PROC DESIGN: 6, &, 13, 23, 40, 48, 58, 62 
MECH ENGRG: 6, 8, 13, 23, 39, 40, 48, 52, 58, 62 
CONSTR: 6, &, 13, 23. 39, 40, 48, 52, 58, 62, 79 
Nitrobenzene Extraction 

\ Ie gi ent powers applicable 
t br t it iny < S..4 irge mate als 

irying bet t stillates (150SSI ( 100°1 and 
eavy residua OSSI 210°F) have been successfully pro 

{ ‘ | | T I a In the argc ‘ cs not intertere 

th treat leasphalti i prerequisite operation tor 
the iT ( i treatment 1s 1 I iliv en loved tor 
‘ ul esidue improvement 

Hig power t nitrobenze enables 1 nt le 

tract erature 30-100" " \ lvent-oil ratios 

>-0) rigerat equipment iy be necessary. Nitro 
‘ rom the oil take ‘ it about 350°F | 
‘ and team 
\ uit ountercurrent hive-stag treating system 1S e! 
tact oil with the solvent 
wee vas develope i mere ally empl 
t \tlant Refining Co 
; enzene Extraction refe es clude 


Eve ‘ < ‘ 
Available engineering services for Nitrobenzene Extractior 
PROC DESIGN: 6, &, 13, 23, 25, 48. 52, 58, 62 

MECH ENGRG: 6, 8, 13, 23, 25, 39, 48, 52, 58, 62 


CONSTR: 6, &, 13, 23, 25, 28, 39, 48 2, 58, 62, 79 


Duo-Sol Extraction 













| RAFF INATE 


EXTRACT 


WET 
SOLVENT 


WET 
SOLVENT 













WATER 
RAFFINATE 


PHASE 
EXTRACT 
DISTILLATION PHASE 


DRY DISTILLATION| 
SELECTO MIXER 


Poin 








DRY 
PROPANE 











CHARGE. | 
——_ 






































Geunsemenemiesmestens 
\ dou solvent lube treating process for the simultaneous 
eas] ting and solvent treating of a lube or any residual or 
listillat ha t jt pP pane 1s emploved as the paraffini 
vent for t easphalting operation. Cresylic acid, usually 
taining |! 20-40 phet y] Is the naphtheni solvent 
Pure phet iv in t Che cresvli icid phenol mixture 
‘ rre t s Due to the hlutio ot oil wit 
ine the y sit the raft s low and its 
paration tro the tract ast Cly @Casy Under 
! il treat yp te eratures the s bility t wax i propane 
sufficiently £ to per t ent extraction ot most oils 
the un-de ixed state 
( nercial units are multist 7-9 ounterflow typ 
Ir 1 troduced into the tract stem two or three 
tage tro t exit end. Pr mane a s t ire introduced 
t the extract and rafhnate outgoing stages, respectively 








Operating conditions include 120-150°F extraction temper 
ture ilthough certa harge stocks have been treated at as k 
90°F. Solvent to rati are 4.0/1.0 (or higher) | 
ght 1 by volume for propane and selecto, respectivel 
enol content of selecto is 35-40% by volume or highe 

Wat mtent of selecto is he below 0.15% 

Phe unber of variables in Duo-Sol Extraction is consider 
ible. Normally speaking the following generalities apply: (1 
t nstant propane to selecto ratio, an increase in tot 

| ts to ol ratio improves viscosity index and carbon resid 
t the rafhnate (2) at constant selecto to oil ratio, an it 
cast 1 propane lowers viscosity index and may lower « 

rease carbon residue 3) at constant propane to oil rati 
i rease m_ selecto improves viscosity index and carl 
residue 

ri} process was developed by Max B. Miller Co. and 
iwcensed by the Milwhite Co., Ir 

Duo-Sol Extraction references include 

\ | ( l ) I ~ (ne 


Available engineering services for Duo-Sol Extractior 


PROC DESIGN: 8, 23 
MECH ENGRG: 8, 39 


CONSTR: 8, 23, 39, 47, 48, 52, 55, 56 


} ! R 1 Stocks 
Ret Oo Sol t Ext 
\ ) 
M. B. M 1 D Sol Process in Manuf 
; f Wir De ) | { 
Flex t f the D Sol Process 





47, 48, 52. 55, 56, 58, 62. 70 
47, 48, 52, 56, 58, 62, 70 
58, 62, 70 


Liquid SO —Benzene Process 





\ mixed solvent process for the treating of lubricating oil 
to effect viscosity index improvement (and dewaxing simul 
taneo f conditions are hose 

Varving the percentage of benzene 1! the solvent mixture 





kes it possible to select the most advantageous treating cor 
adit Ss tor any charge stock ir order that the desired specinica 
tion product can be obtained. At a given extraction tempera 
ture in increase in the percentage f benzene increases the sol 
vent power ot the mixture 

. : ; : 

Phe design of the plant is s ir to that of a single solvent 
process but the solvent re ery st s more elaborate t 
ermit separate recovery of the solvents 

xtraction temperature 1s about 25°F. The mixed solvent t 

ratio is about 2.0/1.0. Finished lubricating oils have 90-100 
Vis ity index with improved carbon residue and oxidatior 
tability 

| | 1 SOs-Benzene Pr S reterences ile 

\ = P ) SO. Be 
t Oct 
( oO. P Scope F) | Pro« 
r f D 
( E. W t E. ¢ R I it S t RK 
Oo , \ p ae 9 ‘ 
] 4 t ; 
N Ww | S I fl fe) 
| l Proce , Nov 
P SO..} < 





designed 


Processes 


to remove wax from lubricating oils it 

rder that the product will exhibit good fluidity characteristics 

it low temperatures (low pour point). The mechanism of 
solvent dewaxing can be either the separation of wax as a 
solid which has been crystallized from the oil solution at low 
temperature, or the separation of ax as a liquid which has 
been extracted at temperatures above the melting point of the 
vax tl gh preferential selectivity of the solvent. This latte: 
etho not been developed to the commercial stage The 





anism is the 


basis upon which all existing commer 
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ARGE STORAGE 
Typical lube dewaxing flow diagram 
t , nt rt ' 
ent tor r i ] ave st t \ ) 
ent actor t a ( ) etwer 10 
1 ( lu ter erature tt solvent tur 
t the XY t hstantially no solvent , 
pitated att 1 in li tk rature 
idily available at t 4) he emical table 
\ 1 not t 5) have a boiln that 
its recovery fro | and ix by distillation he 
te i ca ¢ irate I ite! ul 7 i 
t t and eat racterist et 
etrigeratio 
the process¢ ive the 1 yy te] im com! | 1¢ 
s mitacted wit ent xture is chilled and p 1 
" s separated ent re \ 1 " ‘ 
1 1 for reuse. Depe um the process type sid 
to-retrigeratior s el loved ix separate ) 
through filtratio entri 2 
Solvent dewaxing processes are often carried out ( 
tl VAN leo processt \odert Olve t 1 
started t be employe | 1 SI I int amo ts ) eT 
n the mid 1930's, have superseded the old ‘ Is 
included ld settling, filter ressing and cent ging 
naphtha. However the same basic principle n st 
t governed the older non-solvent processes 
A able engineering services for Solvent Dewaxing 
ROC DESIGN: 3, 6, 8. 11, 23, 25, 38, 40, 42, 47, 49, 55, 56, 58 7( 
MECH ENGRG: 3, 6, 7, 8, 11, 23, 25, 38, 39, 40, 42, 47, 49, 51 56 
8, 59, 62, 70, 72, 74 
INSTR: 3, 6, 8, 11, 23, 25, 28, 38, 39, 40, 42, 47, 49, 52, 55 58 
9, 62, 70, 72, 79 
e 
MEK Dewaxing 
This process, metime S referre t the 
ace lk | es | i S ( r ed s t 
‘ ydrocarbo solvent ‘ ly tha f arbor 
Mixtures of MEK and toluol ar r\\ eT Ist 
by e or more |] sees the S t [de 
css ir ethyl-iso-but eto il etnyvi-1 al 
A ketone 
ymposition of the sols tn ture CIV Is lare po 
t « { stock he ng dewa | The nore parafn Stock iré 
| ith a solvent contai go less ketone in is oF rall 
1 g naphther iT haltic stocks. The use of 
ent xture of this t px S an ¢ imple of the dua pos 
olvent de axing theor) hot! ul and wax are relative 
ble in one solvent (MEK le both oil a are 
é il proportior tl other olvents lh ul 
lence roper proportioning the t Osi Ive 
ermits control of way Nubility 
! iIvent and charge il are mixed with a solvent-o rat 
between 1.0/1.0 to 4.5/1.0 depending upon the natur« 
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Available engineering 


PROC DESIGN 
70, 75 
ENGRG 

TR: 3, 6 
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urge. The mixture is then chilled throug] 
» t< l¢ amt W i1retr very iti ' ? a tempera 
helow the esire { r point ot the dewaxed 
, ' | 
ck ock hare low pressures are 
‘ ” | 1 | | 
t r cess ‘ iilled 1 ind pre 
the filtere 1 r continuou rotar\ 
+ ; 1 , 
vel < St on the wan ter cake betore it 
vent ' ture ent to the solvent re 
t iti ' i multiple effect evaporating 
ve ror " ry mix ina ' ‘ 
‘ ‘ { , lvent d , nt 
ck solvent cde i g pre 
t toda. he first commercial unit 
)? it ‘ ] cl t by t { iv Val ©) Ide vel ] 
) ( 
} Tol I t 
I'v 
I 1) 0) W 
‘ 
. 
( M | t l 
| R 
} I M yew 
| P 
k D Mot 
\ 
\ ‘ f A 
' { { 


Dewaxing 
S. 8. 23. 2 2 2. 4 47. 52. 55. 56. 5&8. 60. 62 


6, 8, 11, 13, 23, 25, 39, 40, 47, 52, 56, 58 
11, 13, 23, 25, 32, 39, 40, 47, 52, 55. 56 








Lube ’ e blending stock t ewaxed by this 
ce Fee ) ul iraft listillates of 7( 
a SITS | r stock of 250 ¥ ‘ 
SUS @ 210 er pour points. Lik 
to an acceptable market product (Propane DeOilit 
) 
( ¢ , r ter il ¢ ‘ te eparationr t tl 
ture is hee ( ( I 1uto-retrigeratior 
| t peratur ( n it a controlled rate to the cde re 
ter temper ( evaporatior the propane 
Vie R5 ‘ ixé l tr i eas ilted Ivent 
treated charge have been obtained at t-oil ratios of 2.5 
0/1.0. Filt temperatures 1 34° to —4]°} 
| ent: th ¢} ‘ ons the chilling « , . 
t ey e1 st parts the syste 180-200 | 
| s Cc al 1 1 Cone fluid propane 
te ) t } I « iX { oil Vary y cosities the 
ent tment re¢ t itio of ropane to ] 
Available Engineering Services 
\ these process descriptions include listi . 
erig ( r\ uilal ee s mecl 
ting refer e directory of “I ering and Other 
Service ' 150-152. this . > eansias uneral 
a 4 are for farms ort ictual experience ‘ 
the es iti merals , ire for other fir 
vil t t { I ( 1 the ro s 
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tion of pressure on the oil-solvent mixture results in 
iporatior t the solvent with attendant refrigerating effect 
S proc licensed by M. W. Kellogg Co. It is employed 
ercial n several large refineries in the United States 
abroad 
Propane Dewaxing reference ‘ 
A , | H. oO. I \ Hor P 
n Mid. Residuur ! 
| 
, k W HW R ( } \ Dew 1 





} W } y ” 
I I | > Re | oO 1 ¢ 
| ) ) I t t Or! 
, "i f Ret I P D x 
} p 
( R ¢ | Ref Te f A ¢ 
P ] D 
( M. B., E. Petty, PB D 
1) lew Al } A 
4 R ‘ 
- ‘ T MI ' ‘ P rey W x if lerart r f tinu S 
) ( st Pr 
B.H I I I 
} 
\ \\ K \ ( 
\ W ( () ‘ \ 
4 
Available engineering services for Dewaxing: 
PROC DESIGN: 23, 40, 47, 55, 58 
MECH ENGRG: 7, 23, 39, 40, 47 
CONSTR: 23, 28, 39, 40, 47, 55, 58, 62 
Liquid SO —Benzene Dewaxing 
[his process has been described under the section Lubes 


and lreatis Lis uid SOs Benzene ) from the stand 





nt of removing low viscosity index constituents from lubri 
ting il charge The ratio of liquid sf do to benzene is con 
lower in dewaxing than in the lube refining process 
tity of liquid SOsg varies between 15 and 30% as com 
| to the greater than 50% volume employed in solvent 
\ ropane dewaxing, SOve evaporation furnishes internal 
ition for the precipitation of wax prior to removal via 
tinu rotary filters. This process can advantage 
be employed to follow Liquid SOe-Benzene extraction 
t lex improvement through adjustment of the 
sition. Deoiling of slack wax to high melting 
t in also be accomplished with proper adjustment 
the 1 iry process flow and variables 
SO) enzene Dewaxing references include 
I I | D. FEF. ¢ a Obtained }¥ 
) Dew Treat I O 
| } t 7 ¢ e af Calif Lut Stock 
t \ () SO..B The Scie ‘ f Pet 1 


N \ 1K. A. Kobe, “Benzene-I 1 SO. Dew 
I I I Ref W ( l I 
I \ ¢ 
W I : Diox Benzene 
- ) 
‘ M. M ©. | I 1 SO.-Benzene Petro 
I I I State I ersity Pre 


Separator-Nobel Dewaxing 


[his process is referred to as the S-N de ixing process, or 
the trichloroethylene process. The solvent is a chlorinated 
I irbon and process flow essentially as d ribed in the 
ent dewa y flow igram. O ffere ever, does 
t. Most lorinated hvdrocarb nt wve high sp 
gravities reater than 1.0 ind for this reason centri 
y rather than filterir ethod are ed for separating 

t Wa 
| mercial practice the solvent-oil ratio ranges from 





0.67-1.5/1.0. Charge and solvent are contacted at 110-121 


ind the mixture is then chilled to a temperature of 5°F to 2( 


below the desired pour point of the product, depending uy 
the properties of the charge stock. Cooling rate varies betwe« 
8-15°F/hr. The chilled solution is pumped to vapor-tight cent 
iges, from which dewaxed oil is discharged (from center 





il bowl) under relatively low centrifuge speed 
8000-9000 rpn 

rrichloroethylene is removed from the oil and wax pl 
listillation at about 230°F, followed by steam stripp 
Chis process is being used commercially by refineries of 


Esso Standard Oil Co 


Separator-Nobel Dewaxing process references include 

Backlur N. O Dew t t A Refining Mine 10 
A pp 1-34 
| | I) D | Se Nobel Process.” S r 
Petrol Oxf 1 ty P London. 1938 
K ky, V A oe it Nobel Dewax P M 
Viet € Refining | * Oj} R ld P ( 
New York, 19 
Bari-Sol Process 
This dewaxing process, like the S-N Process, employs 


vent which is heavier than either the oil to be treated or tl 


wax to be separated Like the S-N Process also, the hea 
chlorinated solvent-wax containing hydrocarbon mixture 
menable to separation by centrifugal dewaxing operation 
The solvent employed commercially is a mixture of ethylet 
lichloride (78%) and benzol (22%); the composition wi 
vary with the type of stock to be dewaxed. Benzol is requiré 
as ethylene dichloride has insufficient solvent power towar 
the oil constituents at the lower temperatures 
Solvent-oil ratios of about 3.0/1.0 are employed. The mi 
ture is heated to about 110°F and then chilled by ammor 
refrigeration. A chilling temperature of —8°F to 12°F | 
een employed in dewaxing Mid-Continent stocks to a | 
pour point 

\fter centrifuging, the wax phase is diluted with furthe 
uantities of solvent (solvent-oil ratio-8.0/1.0) and recentr 


ged at a lower temperature than the first operation, 15 
t 20°F. Solvent is recovered from the oil and wax phas« 
it a temperature of 290°F. This process has been deve loped | 
the Sharples Specialty Co. and Max B. Miller and Co., Ih 
Bari-Sol Process references include 
\ ght, J. ¢ “Solvent Dew Process at Por Cit 
Cnon , of Nat Mitr Mar ¢ 
Backlur N. O., “Dewaxir nd Acid-Refining Mineral Oil 
e of ¢ Teche MI , on. 1-24 


Available engineering services for the Bari-Sol Process 
PROC DESIGN: 8, 58, 62 

MECH ENGRG: 8, 39, 58, 62 

CONSTR: &, 39, 58, 62 





Processes employed for the production of waxes are aim 
it deoiling the petroleum wax concentrate (slack wax) whic 
a product of the dewaxing processes 


The wax deoiling operations, 
] 





1 1 _— 2 : 
ich are physical in nature 


ar to those used in dewaxing oils and often vary only 


ire simi 
n the choice of treating conditions. Oil as well as low meltin 
point waxes are separated from the waxy concentrate charg 
to obtain a product of desired specifications. The deoiling ¢ 
wax 1s sometimes combined with the dewaxing of oil operatior 

Slack wax may contain 10-50% oil, which is removed by 


weating (not discussed herein) or by refining with solvent 
Dewaxing of residual stocks vields wax concentrates cor 
taining microcrystalline waxes (petrolatum). Deoiling is ac 


complished only through solvent processes to yield 140-200°I 
melting point products 


Solvents employed in the crystallization and production « 


wax are similar to those employed in the dewaxing of oils 
naphtha, benzene-acetone, methyl-butyl-ketone, liquid sulfu 


lioxide and kerosine, liquid propane, and hexane and buty 





acetate. Naphtha is usually not employed in the deoiling « 
microcrystalline wax. 
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Wax Fractionation 


physical process operated for the production of wax of 


content. The product wax can be crystalline (paraffin) 
crystalline with various melting points, depending upon 
iture of the charge. Crystalline waxes having oil contents 
0.5% can be produced 

elected portion of wax from a concentrate is crystallized 
e presence of a large amount of solvent, which is added 

concentrate before crystallization is commenced The 
nt-concentrate mixture 1s first pumped to a chiller where 
llization starts and then to a filter. The wax cake is 
ed with cold solvent. The cake is continuously discharged 
the primary filters, mixed with additional solvent and 
ix again continuously separated by means of a second 


after a final 


solvent wash. The discharge from the second 


is feed to the product wax and solvent recovery opera 
Second stage filtrate is recirculated to the feed of the 
tage filter 
trate from the primary filters is charged to soft wax and 
nt recovery operation The solid wax is separated from 
juid phase (in both stages) at temperatures suitable for 
esired degree of fractionation—practical range, 5-60°F 

S process is often combined with oil dewaxing with overall 
ent dosages varying between 3.5-9.0/1.0 depending upon 
nature of the charge material 


process is licensed by the Texaco Development Corp 


ix Fractionation references include 


R. A P. M. H I t W 
Come Corudes Chem , roa.. Avr. 19 P 
Ref Wax | tionation,”’ Sept 56, | 
tte x Bs The Emulsion Deoiling Pr 

Mfr N ‘ g 


silable engineering services for Wax Fractionati 


\C DESIGN: 3, 6, 8, 17, 23, 25, 38, 58, 40, 42, 47, 49, 56, 58, 62,7 


MECH ENGRG: 3, 6, 8, 17, 23, 25, 38, 39, 40, 42, 47, 49, 52, 56, 58, 59, 


70, 72 


fe 
NSTR: 3, 6, 8 17, 23, 25, 28, 38, 39, 40, 42, 47, 49, 52, 56, 58, 59, 
70, 72, 79 


Wax Manufacturing 


physical process operated for the production of oil-free 
Depending upon the nature of the charge concentrate, 
arious melting point crystalline (paraffin) products can 
il contents below 0.3-0.1%. Microcrystalline waxes of 
content can also be produced. 
ie crystallization of the total wax or of a desired selected 
n of th 
ibsence of solvent or in the presence of a limited and care 
ontrolled amount of solvent. Solvent in small increments 
en added until 
Filtration is accomplished after sufficient cold solvent is 
1 to permit separation of the liquid and solid phases 
eration and flow of the process after the “chilling” opera- 
is essentially the same as that for wax fractionation 


) 
1 
Oll 


e concentrate feed is affected by first cooling in 


of the desired wax types have crystal 


s process is licensed by the Texaco Development Corp 
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Wax Manufacturing references include 
Albright, J. C., High-Melting Paraff Waxes,” Pet. Ref July 
» p. 122i 
Brown, 7 I le Met { Ref Paraffin Wax 
1 De 
) R. A t P. M. H € P I f High Melting 
I ¢t P W Calif ( Wax ” 
\ ( S I t ( f ‘ r 
I Ps oO 194 ¢ 
I E. I I r. M C Oil Dewaxe ind Wax Deoil 
: t oO t. Ref., June 44, pp. 1 
\ N Ref High Me I t Wax ‘ 
| ») P | New Me W I ROLEUM 
, R ' 


Available services for u 

PROC DESIGN: 3, 6, 11, 17, 23, 25, 38, 40, 42, 47, 49, 56, 57, 58, 62 
70, 72, 77 

MECH ENGRG: 3, 6, 11, 17, 23, 25, 38, 39, 40, 42, 47, 49, 52, 56, 58 
59, 62, 70, 72 

CONSTR: 3, 6, 11, 17, 23, 25, 28, 38, 39, 40, 42, 47, 49, 52, 56, 58, 59 
62, 70, 72, 79 


Continuous Wax i eng 


LIQUID WAX 


rer | 
coo vail abe 


fee PRECOOLER 


om le) 


MOLD 
- WARMING 


(| fe] Heaters =? WAX CAKES 
6 9g 10 SHIPMENT 
‘| a © 
om) 
oe AUTOMATIC 


Qa 
DEPOSITOR 


DEMOLDER 








materials handling operation for 


processing liquid wax into solid slabs of specified weight 


iquid form is cooled or 
heated to a predetermined moulding temperature and delivered 
to a jacketed steel hopper, from which it is removed by pistor 


in-cylinder metering into mould pans. Metering 1s accurate to 

















+0.5 to 1.0 wt.% of a given stroke setting. The conveyor 
irri the th ugh a retr erat l in hicl the 
residence t € ind arn nt of cé 9 ure leter ined bv the 
iracteristics a quantity of the vax be proce ed. S 
hed i slabs are thet onveved r pa kagu nd tor hip 
ment 
The st it i alle it the Mag 1 Petroleum Co.'s 
be ont lexa ‘ ery De 0 [his proces S 
censed bv the 7 W Csreer ( 
Contin 1S Wax Mo etere r ie 
K I i \ \ ( M M I ( 
rum. A 
K B ( t M | \ 
Apr * 1 f 
Jenniz ws 2: oe oe 1 i ae h ( t 18 
Moul g of I W s A t et \ , I 
Thornt D. I j Lube Oil Manufact PETROLEUM 
Px E N M 4 pI , 
Available engineering services for Continuous Wax Moulding 
PROC DESIGN: 23, 49, 58 
MECH ENGRG: 23, 39, 49, 52, 58 
CONSTR: 23, 28 9. 49, 52, 58, 7€ 
Available Engineering Services 
M ra) e process escr r tings o 
engineer ‘ ce ailable roce ‘ I mechar 
cal ¢ ine eg, constr tior Th ral vith ea 
ting reter to t di ry Oo bey ( g and Othe 
> e Firr 50-152, tl e. Regular numerals 
co ire fir reporting actual experience WI! 
he | r } eT ] ire f{ other firms 
WHIT to prov ervices for the process 
133 
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TREATING PROCESSES 





CAUSTIC TREATING 





WATER | 
TREATED 
PRODUCT 








SETTLER 


DOUBLE 
SUCTION 


PUMP CAUSTIC 





| 
| 





Tot | 
a DRAIN DRAIN 
= — — . | 
Typical caustic treating flow diagram 

Caustic treating of petroleum products is as old as the in 

stry itself. Product odor and color are improved while re 

moving organic acids and sulfur compounds (naphthenic acids, 

mercaptan sultur, hydrogen sulfide, phenolic compounds ) 

Countless equipment me difications and processes have been de 

ned to perform the operation most effectively for specifi 
equirement 

stage treating r countercurrent washing, gives more com 


ete and ettective use of reagents, and removes less reactive 
ntaminants (i. e. mercaptans). Water 


to remove carryover caustK 


washing may follow 


70-110°F and 5-40 psig. Usually this closely 
own stream conditions 


Caustic solutions ranging from 5 to 20 wt-% are used at 


represents run 
High temperatures and strong caustic 
are usually avoided because of the danger of color body forma 
tion and stability loss with some distillates. Caustic to product 
treating ratios vary from 1:1 to 1:10 

Processes incorporating caustic regeneration are popular 
washing is used as a preliminary treatment 


prior to some other treating or refining process to effect sav 


ery often caustic 


ngs ot costly chemicals or catalyst. It may be used as a final 
| service to neutralize carry-over acids 
United States Patents for caustic treatment of oils were is 
wd as @ariv as Is 3, and improvements have been 


| made to 


(seneral literature references include 


B I I ( Soda on Me pt Sulf 
t ’ » M ) I 
( R. W r M. M. Hol R vy of Me t f 
( k i | tior nar ” De 
H lL J D. W. Robert Rem lof M ptans fror 
t ( nor m. A , ‘ 
H L. M l I hylle S til f Gas 
) re ( Wasl . 
K . \ \ Sweetening D lf z f Light 
I I Part VI, Alkal R t. Ay 
k way, ¢ M I Ga t ( t Wa 
M g 
\ 1 1 Mfr I e Wash Il f Hy r Sul 
R Ay , t l 
' f P I with ¢ So] 
; Oct 
Windle, ¢ Ss I ( k ( ‘ f Fel 
44 4 4 


Available engineering services for Caustic Washing 

PROC DESIGN: 1, 5, 6, 8, 11, 13, 14, 15, 17, 22, 23, 25, 29, 32, 35. 36 
38. 40, 42, 43, 46, 47, 48, 52, 55, 56, 58, 59, 60, 62, 66, 70, 72, 75. 78 

MECH ENGRG: 6, 7, 8, 11, 13, 14, 15, 17, 22, 23, 25, 31, 35, 36, 38 
39. 40, 42, 43, 46, 47, 48, 52, 56, 58, 59, 62. 66, 70. 72. 78 

CONSTR: 6, 8, 11, 13, 14, 15, 17, 22, 23, 25, 28, 29, 31, 32, 35, 36, 38, 
39, 40, 42, 43, 46, 47, 48, 52, 56, 58, 59, 61, 62, 66, 70, 72, 79 
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Non-Regenerative Treating 


Non-regenerative caustic treating is generally economi 
applied when contaminating materials are in low concentr: 
and waste disposal is nota problem. 

Traces of H»S, etc. are popularly removed from liquified 
and light gasoline streams in numerous ways with cal 
ammonium, or sodium hydroxide solutions. Common pra 
makes use of sodium hydroxide in a single stage system. \ 
good contact H»S can be reduced to less than 0.0001 w 
with accompanying partial mercaptan removal. 

Cracked gasoline streams are often treated to remove phe 
and mercaptans in a continuous counter-current two- or tl 


stage caustic scrubber system. Ring packed extraction tov 
with two or three caustic layers are also used. Phenols accur 
lating in the spent solutions facilitate extraction of mercapt 
Recovery of spent caustic solutions for sale is often a par 
incentive for non-regenerative operation 

Use of non-regenerative systems is on the decline becaus 
the waste disposal problems, and numerous other processe 
effect more complete removal of contaminating materials 

Literature references include 





(1 Albright, J. C., “Mercaptan & Hydrogen Sulfide Remov 
( aust Scrubbing,” Ref Vat soltne VUfr Sept 
437-4 
Kalichevsky, \ A., Sweetening nd Desulfurizat f 
Petroleum Product Part VI, Alkal Reagents Pet f 
51, p. 11 
Morrell, J. ¢ , a Desigt Equipme 
Chemical Treatmer f Oil Distilla Chem Met. Engr., M 
42M 1 +1 , 
Ref Me Re I Doct lreating \ 
4 pp. if f 
f \ 1 ’ Mfr P Treat with Caustic S 
Oct 140) x 
Ridgway, ¢ M Impr g Gas e by Caustic Washing 
!., Mar 938 83-84 


Within a Moderr 
n. 22, 1953. 7 5? 
‘Removing & Convertir 


Polysulfide Treating 


This is a non-regenerable, chemical treating process used t 


remove elemental sulfur from refinery liquids. 

Caustic-polysulfide solution is prepared by dissolving 1 Il 
commercial sodium sulfide (50-60% ) and 0.1 lb elemental sul 
to each gallon of approximately 15° Baume caustic. Sulfur 


stock be 


treated. In the refinery, sodium sulfide may be prepared by | 


completely dissolved to avoid contamination of 
ling hydrogen sulfide through caustic solution 
Ordinary caustic 
about 120° F 
ment is 


washing equipment is generally used 
for polysulfide treating 
necessary (1.€., 
pump). A ratio of 60% 
the pump discharge yiel 


Good contacting equ 
double-suction centrifugal mix 
hydrocarbon and 40% polysulfide 
ls maximum sulfur removal efficier 
The solution is most active at a 
about NavS» 


reaches NaveSa5 4 


polysulfide concentratior 
\ctivity decreases rapidly 

o. Wher is discarded at least 
of the old solution is retained and mixed with fresh caust 
sulfide solution 


when concentrat 
solution Z 
This eliminates the need to add free sulfur 
the hydrocarbon being treated also contains hydrogen sult 
in addition to free 
fresh caustic 


sulfur, it may be possible to simply 


Literature references include 


Brooner, G. M The Selection f Treating Processes for Gas 
Pl nts Pet Ref Apr ] } DT 7 

Vesseloysky, \ nd \ A. Kalichevsky, “Action of Alkali 
lroxides 1 lementary Sulfur ind) Mercaptans Dissolved 
Naphtha, Ind. Enar Chem 181-184, 1931 


Available engineering services for Polysulfide Treating 
PROC DESIGN: 6, 8, 17, 23, 25, 36, 52, 56, 58, 62 
MECH ENGRG: 6, 8, 17, 23, 25, 36, 39, 52, 56, 58, 62 
CONSTR: 6, 8, 17, 23, 25, 36, 39, 52, 56, 58, 62, 79 
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Typical regenerative caustic treating 


treating directed 


ird removal of mercaptans from light straightrun gasoline. 


um-regenerative caustic is essentially 
stic is regenerated by steam blowing in a stripping tower 
iture and concentration of the mercaptans to be removed 
the and temperature of stream 
stic gradually deteriorates the 
extractable material. Caustic quality is maintained by 


quantity 


because of accumulation 


us or intermittent discard of a minimum amount of 


solution 


ting 


terature references include 

























Henderson, I M., et. al., “Caustic Washing of Gasoline and 
istic Regeneratior Ou Gas J Mar 8, 1940, p 144 
Kalichevsky, \ A., “Sweetening and Desulfurization of Light 
Petroleun Produ Part VI, Alkaline Reagents,”” Pet f 

Apr., 1951, | 
/ Low Cost H,S Extraction and Mercaptan Rex 
May 2 944, p. 8 
efiner Effective Treating | Small Plant,’’ Apr., 1943 
Dualayer Distillate Process 
7 7 — | 
TREATED | 
DISTILLATE 
WATER ~— 
DISTILLATE SETTLER 
NTREATED 
STILLATE 
e SETTLER 
} 
RESH 
STic : 
} 
CAUSTIC WATER 
CONCENTRATOR 
CRESYLATE SALT | 
& IMPURITIES | 





Magnolia 


acid 


oped by Petroleum Co., this process ex 


substances (including ram 
distillate 


re sidue, 


organ mercaptans } 
reagent 


of the 


Dualayer 
compatibility 


or virgin fuels, using 


ity, carbon and storage 


ite fuels are improved 


igent is continuously prepared in a settler, separating into 

ases a mixture of essentially caustic (sodium or potas 
ydroxide) and cresylic acid under controlled conditions 
»wer phase, 43% caustic saturated with cresylate salt, is 
The 


(top layer) and remove excess cresylate salt 


r distillate treating settler also serves to separate 
distillate 
(middle layer) as well as continuously provide 
(bottom 


is mixed with reagent 


purities 
cr reagent layer ) 
tillate 130° F 


settler where three layers are separated with the aid of 


at about and passed 
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Product is withdrawn from the top layer 


washed, and taken to storage. Dualayer reagent is with 


drawn from the bottom layer, relieved of excess water of reac 


t 


ion, fortified with fresh caustic, and recycled 

Literature references include 

(1 Duval, ¢ \ t l First Dualayer Treater for Fuel Oil 
Ref., Sept., 1955, pp. 142-144 
Scheumann, W W Chen il ar H lreating PeErR 


EUM PROCESSING, Apr., 1956, p 


I 
Available engineering services for Dualayer Distillate Treating 


PROC DESIGN: 8, 17 


23, 25, 52, 55, 56, 58, 62 


















MECH ENGRG: 8, 17, 23, 25, 39, 52, 56, 58, 59, 62 

CONSTR: &, 17, 23, 25, 39, 52, 56, 58, 59, 62, 79 

Dualayer Gasoline Process 

TREATED GASOLINE 
REGENERATED REAGENT 
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FRESH | 
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and Magnolha Petroleum Co., 
Dualayer process is regenerative. It is 
from LPG, 


Stability, odor, 


Developed licensed by 


used to extract met 


and naphtha, using [Du 


TEI 


captan sulfur gasoline 


alayer reagent and susceptibility of 


fuels are improved 


a settler, separating into two phases 


ler 


Reagent is prepared in 


acid salt un 


liv 


sodium 


essentially caustic and cresylu 
The 


cresylate, is used in gasoline treating 


a mixture ol! 


controlled conditions. upper phase, potassium ot 


Gasoline, free of HS, is contacted with Dualayer solution 
(2-3 vol %) at 120°F in at least two stages, water washed, and 
taken to storage. Treating solution is diluted with an equal 
volume water and taken to a stripper where mercaptans 


gasoline, and excess water are removed for subsequent separa 


tion 
Water is recycled for caustic dilutior 


is recycled to 


mercaptans processed for sale or disposal 


returned to 


to ¢ stablish 


the contactor, and 


Stripped treating solution 1s along with 


equilibrium 


the settler 
the 


amount otf tres 


to obtain 


a proper causti 
nerated t 
economically 


necessary a rege reagen 
The 


order of 


operated, and requires in_ the 


process 1s 


10 lb of steam per bbl of treated gasoline 





Literature references include 
Chem Eng. News Tw Layer Extractior { Mercaptar 
Petroleum Produ Apr. 12 954, p. 1508 
Duval, G. A. ar A. Kalichevsk I) G ne Tre 
Process Ref., Ay 1954, 3 
Duval, ¢ A i \ A. Kalichevwsk | g Gasoline by D 
layer P ess,”’ O1l 1 Apr. 1 954, p. 1224 
4) Duval, G. A. and \ A. Kalichevsky Twist a Probler t i 
Profit, PETROLEUM PROCESSIN May 154, pp. 691-69 
Available engineering services for Dualayer Gasoline Treating 
PROC DESIGN: 6, 8, 17, 23, 25, 52, 55, 56, 58, 62 
MECH ENGRG: 8, 17, 23, 25, 39, 52, 56, 58, 59, 62 
CONSTR: 8, 17, 23, 25, 39, 52, 56, 58, 59, 62, 79 





Available Engineering Services 


Many { these process descriptions include listings ot 
engineering services available—process design, mechan 
ical engineering, construction. The numerals with each 
listing refer to the directory of “Engineering and Other 


150-152, this issue. Regular numerals 
reporting actual experience witl 
numerals (J, 2, 3) are for 

the 


services 


Service Firms,” 
: are for firms 
italic other firms 


willing to provice for 
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Electrolytic Mercaptan 


Developed and licensed by the American Development Corp., 
aqueous caustic solutions (generally sodium or potassium hy 
droxide) are used to extract mercaptans from refinery streams 
\n electrolytic process is used to regenerate the solution. Dis 
posal problems are minimized while reagent utility is maxi 
mized 


Charge stock is precaustic washed to remove HeS and con 
tacted countercurrently with the treating solution in a mercap- 
tan extraction tower. The treated stream is removed to storage 
Spent solution is mixed in a surge drum with some regenerated 
solution and by-product oxygen from the ADC cell. The mix 
ture is screened and pumped to the ADC cell in two streams 

najor portion through anode 


sections where 


mercaptans are 
converted to disulfides and oxygen is formed 


rema‘ning por 
tion through cathode section where hydrogen is formed (Ho 
vented). : 
Catholyte is recycled to spent caustic and anolyte is agitated 
effect additional conversion of mercaptans and then settled. 
Oxygen and disulfides are separated from regenerated solution 
which is naphtha-scrubbed for further disulfide 
Washed solucio Baumeé) is 


tractors 


‘ 


removal 
n (about 18 recycled to the ex 
Literature references include: 

(1) Duff, D. M ‘Me 


rcaptan Removal 
July 19, 1954 15-117 


Ups Octane,” Ot & Gas J., 
Fiske, ¢ k nd R. Miller, “Economics 
iptan Process,” Pet 
3) Pet. Ref 


of ADC Electrolytic Mer 
Engr., Nov., 1954, p. C48 


Li 
“Gaylor Caustic Recovery Process,” Tune, 19 p. 119 


(4) Zandona, O. J. and C. W. Rippie, “Low Cost Removal of Sulfur 
Compounds from Motor Fuels,” Oil & Gas J., June 19 p. 8 

5) Zandona, O. J. and C. W Rippie, “New Caust Regeneratior 
Process Improves Mercaptan Sulf Removal,” Prtrroteum 
PROCESSIN Feb., 1951, pp. 136-137 


Available engineering services for ADC Electrolytic Mercaptan: 
PROC DESIGN: 6, &, 17, 23, 38, 52, 56, 58, 62, 75 


MECH ENGRG: 6, 8, 17, 23, 38, 39, 52, 56, 58, 59, 62 
CONSTR: 6, &, 17, 23, 38, 39, 52, 56, 58, 59, 62, 79 
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Licensed by American Development Corp., the Ferrocyanide 


process 1s a regenerative chemical treatment for mercaptan 





removal from straightrun naphthas, LPG, natural and recycle 
gasolines, etc., usi caustic-sodium ferrocyanide reagent 
Sodium ferrocyanide is an additive to caustic in small con 


entrations, and—when converted to ferricyanide—functions 
as an oxidation agent in both the extraction and regenera 
tion steps 

136 





Gasoline is préwashed with caustic to remove HeS and 
oils, then washed counter-currently at stream temperatur« 
a tower with treating agent. The tower may be designe: 
incorporate internal mixing. It also can include extraction 
sweetening Operation is arranged so that gas 
contacts caustic with ferrocyanide during extraction and cat 
with ferricyanide during sweetening 


sections 


Spent solution (containing mercaptans and ferrocyanide 
mixed with fresh solution (containing ferricyanide). Mer¢ 
tans are insoluble disulfides and are 
a counter-current hydrocarbon wash. Sulfur-f 
(containing then divided into 
streams, one of which returns to the extraction tower. The 


converted to caustic 
moved by 


solution ferrocyanide) 1s 


maining stream is taken to an electrolyzer to convert ferroc y- 


anide to ferricyanide. Part of the cell effluent goes to sweeten 
ing in the extraction tower and the remainder to spent-solut 
mercaptan-oxidation. 

Literature references include: 

(1) Salmon, J. H. and R. Miller, “New Process for 

moval,” Pet. Ref., Sept., 1955, pp. 155-157 : 

Available engineering services for ADC Ferrocyanide Treating 
PROC DESIGN: 6, 17, 23, 32, 56, 58, 62, 75 
MECH ENGRG: 6, 7, 17, 23, 39, 52, 56, 58, 59, 62 
CONSTR: 6, 17, 23, 32, 39, 52, 56, 58, 59, 62 


Mercaptan 


Mercapsol 
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Developed and licensed by Pure Oil Co., Mercapsol is a re 
generative chemical treating process for extracting mercaptat 
sulfur (93-99%) utilizing 
hydroxide containing mixed cresols 
Stability, odor, and 


aqueous sodium (or potassium 
as solubility promoters 
TEL susceptibility are improved. 
Gasoline is precaustic washed, coalesced, and contacted cout 
tercurrently with Mercapsol solution at the stream temperatur« 
Treated gasoline is removed from the top of the tower, settled 
passed through a coalescer, inhibited, and taken to storag 
pent Mercapsol solution is first settled and lightly stripped t 
remove gasoline, then taken to the Mercapsol 
where mercaptans are steam stripped from the reagent 
Pure Oil Co 


installed and operated the first plant (500 

b/d) in April, 1941 at Cabin Creek, W. Va 

Literature references include: 

(1) Bond, D. C., “Regeneration of Caustic Solutions for Gasol 
Treating by Catalytic Oxidation,”” Oi) & Gas J., Dec. 8, 1945, 45 
R3-84 

(2) Kalichevsky, V. A., “Sweetening and Desulfurization of Lig 
Petroleum Products—Part VI, Alkaline Reagents,” Pet. Ref 
Apr., 1951, p. 1114 

(3) MacKusiek, B. L. and H. A. Alves, ““Mercapsol Process for Gas 


line Treating,”” Oil & Gas J., Apr. 13, 1944, pp 
Available engineering services for Marcapsol: 
PROC DESIGN: 8, 17, 23, 25, 52, 55, 56, 58, 62 
MECH ENGRG: 8, 17, 23, 25, 39, 52, 56, 58, 62, 73 
CONSTR: 8, 17, 23, 25, 28, 39, 52, 56, 58, 62, 73, 79 


126-127 


Solutizer—Air Regenerative 


Developed by Shell Development Co., this process is use 
for mercaptan removal from heavy gasolines 
the “Solutizer- 
tion step. 

Gasoline-free, spent solutizer solution is contacted with CO» 
free air in a column or turbo-aerator at 160°F an 


It is identical t 
Steam Regeneration,’ except for the regenera 


about 
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ires of trom 40-100 psig for 10-20 minutes. Disulfides, 
ned by oxidation of mercaptans, are extracted with a wash 
htha. Part of the regenerated solutizer solution 1s passed 
ugh a filter to remove traces of oxidation products before 
ng recycled to the extraction tower 
This process is being substituted for the Tannin Solutizer 


«ess because of less side reactions leading to reagent con 


ination. Newer units use uncatalyzed air regeneration and 
e old units have been converted 
iterature references include 
Walker, H. E. & E. B. Kenny, “Removing and Converting Mer 
captans,”” PETROLEUM PROCESSIN Apr 
ailable engineering services for Air-Regeneration Solutizer 
ROC DESIGN: 5, 6, 8, 17, 23, 25, 36, 38, 47, 48, 52, 56, 58, 62 
MECH ENGRG: 6, 8, 17, 23, 25, 36, 38, 39, 47, 48, 52, 56, 58, 59, 62 
CONSTR: 6, 8, 17, 23, 25, 28, 36, 38, 39, 47, 48, 52, 56, 58, 59, %2, 79 


1956, pp. 58-66 


Solutizer—Steam Regenerative 
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eveloped and licensed by Shell Deve 


lopment Co., this is a 


nical treating process for mercaptan extraction of gasoline 
naphtha to odor sweet specification using “solutizers” (po 
sium isobutyrate, potassium alky! phenolate, etc.) in strong 
tassium hydroxide solution 

The raw stream is pre-washed with caustic, then relieved 
mercaptans by extraction with solutizer solution at 100 


Che ratio of solution to gasoline is 0.1-0.2. Entrained and 





solved gasoline is separated from mercaptan rich sé 
ition after dilution with regenerator condensate 
‘egeneration is then effected by heating and steam blowing 
270° F in a stripping column. Steam and mercaptans are 
lensed and separated. Regenerated solutizer solution then 
irns to the extraction operation. Steam consumption is 10 
b/bbl gasoline treated 
lhe product is essentially free of TEL antagonistic mercap 
and thereby effects savings when blended to octane speci 
tions 
he process was originally developed in 1939 by the Shell 
elopment Co. with the first plant (15,000 b/d) being placed 
peration at Shell Oil Co.’s Wood River, Ill., refinery May 
1940, 
iterature references include: 
Border, L. E., “Shell Operating First Solutizer Treating Plant at 
Wood River,” Oil & Gas Nov. 7, 1940, pp. 55-5¢ 


Border, L. E., “Solutizer, A New Principle Applied to Gasoline 


sweetening,” Chem. & Met. Engrg., Nov., 1940, p. 776 

Border, I E., “Solutizer Process for Sweetening Gasolines 
Qs Tuly 18, 194 , pp. 3¢ g 

La Croix, H. N., “Solutizers Improve Treating of Four Types 


Gasoline,” Nat. Pet. News, Mar 1941, p. R72-80 
Walker, H. E. and E. B. Kenny, “Removing and Converting Mer 


ptans PerroteumM Processtnc, Apr., 1956, pp. 58-6¢ 
Yabroff, D. L., “Action of Solutizers Mercaptan Extractior 
Ind. & Engrg. Chem., July, 1940, pp. 950-953 
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Yabrof. D. 1 Extractior f Mercaptans with Alkaline Solu 
tions.” Jnd ’ Chew Fel i4 { 7 -2¢ 
Yabroff, D. I et al Solutizer Sweetening,’ il is J., De 


Available engineering services for Steam-Regeneration Solutizer 

PROC DESIGN: 5, 6, 8, 17, 23, 25, 36, 42, 47, 48, 52, 56, 58, 62, 64 

MECH ENGRG: 6, 8, 17, 23, 25, 36, 39, 42, 47, 48, 52, 56, 58, 59, 62 
CONSTR: 6, 8, 17, 23, 25, 36, 39, 42, 47, 48, 52, 58, 59, 62, 79 


Solutizer—Tannin 


\n early variation of the “Solutizer—Air Regenerative, 
for extracting mercaptans from gasoline using a tannin-cata 
lyzed oxidation regeneration step, the process was jointly de 
veloped by the Socony Mobil Oil Co., Inc. and Shell Develop 
ment Co. Shell’s solutizer and Socony’s tannin-catalyzed air 
regeneration techniques were combined 

Treating solution from the extraction step is heated to 110 
130° F and taken to a regenerating column. Air blowing, 1 


the presence of tannin, catalytically oxidizes me rcaptans to cor 


| 
responding disulfides. Presence of tannin in the solutizer re 
agent also aids in converting some mercaptans in the gasoline 
to disulfides 

New units eliminate tannin annd use higher regeneratior 
temperatures, thus reducing undesirable side reactions and low 


ering chemical costs 


Literature references include 





Happel, J. and S. P. ¢ I s Allied Cher ! 
Mer Rer 1 P , nor Chem De 147 
La Croix, H. N Improved Refining of Sour Crudes by New 7 
n Solutizer Process,” Oi as J., Feb. 10, 1944, p. 50 
O'Donnell, J. P., “Tannin Solutizer Process Practically Automat 
S s 6.5 cents per barrel,”” Oil & Gas J., Tuly 1, 1944, pp. 45-47 
+) Perroteum Precesstnec, “New Solutizer Unit has Unique Features 
Dis k t R ne D 1947, 4 ) 
| m Pr « | nin Sol er P ess Cont r 
Show Possibil s.”” Se 46 ” 
PETROLEUM Process! Use of Tannins Oxidat Catalyst 
R r Treating Solutions,” Oct., 1946, pf 46-147 
Tuttle, R. B Cities Serv I Sol er Unit O1 
(8) Walker, N. E. and E. B. Kenne Rer ng and Converting Mer 
tans,” PeTroteum Processinc, Apr., 1956, pp. 58-6¢ 


Available engineering services for Tannin Solutizer 

PROC DESIGN: 5, 8, 17, 23, 25, 36, 38, 42, 47, 48, 49, 52, 56, 58, 62, 
70 

MECH ENGRG: 8, 17, 23, 25, 36, 38, 39, 42, 47, 48, 49, 52, 56, 58, 59, 


62, 70 
CONSTR: 8, 17, 23, 25, 28, 36, 38, 39, 42, 47, 48, 49, 52, 56, 58, 59 
62, 70, 79 


Unisol Mercaptan Extraction 


Developed by Atlant Refining Lo and licensed by Universal 
Oil Products Co., Unisol is a regenerative chemical process for 
extracting mercaptan sulfur ar certain nitrogen compounds 
from sour gasolines or distillates. Sodium or potassium hy 
droxide solutions containing methanol are used. Almost com 
plete (99%-+-) mercaptan removal is effected from gasoline, 
accompanied by improved TEL susceptibility and stability 
Distillates (heating oil, etc.) are improved in odor and sta 
bility, with 95% 


Gasoline, free of HeS, is contacted countercurrently with 


mercaptan removal 


aqueous-caustic-methanol solution at about 100° F. Caustic 
enters the top of the extraction tower, while methanol is in 
jected at the center. Upon 
inhibited, and taken to storage 


leaving the tower, gasoline is settled 


Spent caustic 1s regenerated in a stripping tower (290-300 
| where methanol, water, and mercaptans are removed. Met 


captans are separated from methanol which is then fractionated 





Available Engineering Services 


Many of these process descriptions include listings of 
engineering services available—process design, mech 
ical engineering, construction. The numerals with eacl 
listing refer to the directory of “Engineering and Other 
Service Firms,” pp. 150-152, this issue. Regular numerals 
1, 2, 3) are for firms reporting actual experience witl 
the process; italic numerals (J, 2, 3) are for other firms 
willing to provide services for the process 
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to about 95% purity before being recycled. Caustic strength 
varies from 45° Baumé (regenerated) to 50° Baumé (fresh). 
The process was developed by Atlantic on a pilot plant 
basis in 1941 at Philadelphia, Pa. One of the first commercial 
mits was installed at the Big West Oil Co. at Kevin, Mont., 
and operation started in the fall of 1942 
Literature references include 


(1) Bent, R. D. and J. H. McCullough, “Atlantic Refining Company's 
First Year With Unisol Process,” Oi! & Gas J Sept. 9, 148, 
p. 95 

(2 Bras x, P. I and J. O. Hougen, “Treat Cracked Distillates with 
Caustic Methanol Solution,”” Oil & Gas J., Mar 30, 1939, pp 
8 3 
Brown, H. A nd J. R. Strong, “Frontier Refining Company In 
stalls Unisol Treating Plant at Cheyenne,” Oil & us J.. Mar 
1949, pp. 236-237 
Field, H. W Malodorus Mercaptans--Caustic Methanol Process,” 
Ou & as J., Sept. 7 1941, pp. 40-41 
Lowry, ( D. and F. ¢ Moriarty, “Unisol Process Improves Ox 
tane Number nd TEL Susceptibility,” Ou Gas J N 

¢ Lyle H.R Better Gasoline Treat Petroietum Proces 
M ) { ¢ 657 
Mason, ¢ I et. al Caustic Methanol Process,” Oi] & us J 
N 6, 1941, p. 116 


Available engineering services for Unisol Mercaptan Extraction: 
PROC DESIGN: ?, 6, 8, 22, 23, 25, 29, 40, 48, 49, 56, 58, 62, 72, 78 
MECH ENGRG: ?, 6, 8, 17, 22, 23, 25, 39, 40, 48, 49, 56, 58, 59, 62, 66, 
70. 72. 73, 78 
CONSTR: 3, 6, 
66, 70, 72 


8, 17, 22, 23, 25, 28, 29, 39, 40, 48, 49, 56, 58, 59, 62, 
73, 79 


ACID TREATING 


Sulfuric Acid Treating 


\ continuous or batch chemical treating process, it is used to 
remove sulfur, precipitate asphaltic material, and improve sta 
bility, color and odor of a wide variety of refinery stocks. 

\ standard method of treating pressure distillate for many 
years was acid treatment, then distillation with steam, followed 
by doctor sweetening 

\cid strength varies from over 100 (fuming) to 80%, witl 
93% being common. The weakest suitable acid is used for each 

rticular treating situation, to reduce sludge losses due to 
chemical action upon aromatic and/or olefinic hydrocarbons 
Temperature is kept low with strong acid (25-50° F) but higher 
temperatures (70-130° F) may be economical if material is to 
be rerun. In continuous systems contact time may be as little 
as one minute or, in batch treating of some kerosenes, as high 
is 40 minutes 

Disadvantages of the process are cost, high processing losses 
and the necessity for redistillation in many cases. Present ap 
plication is in the field of kerosene and special solvents 
Sulfuric acid has been used since the early days of the indus 
try, but has been replaced to a large degree by regenerative 
caustic washing employing promoters and, more recently, hy 
lrogenation 

Literature references include 
1) Albright, J. C., “Treating Cracked Gasoline Containing Sulfur,” 

Pet. Engr., May 1937, 108 


138 





?) Altshuler, J. A. et al, “Advantages of Stratcold Process Dem 


strated Commercially,” Ref. & Nat. Gasoline Mfr., Apr. 19 


181+ 
Mapstone, G. E., “Chemistry of Acid Treatment of Gasoline 
Pet. Ref., Nov. 1950, 142-15( 
(4) Nelson, W. L., “Finishing Pressure Still Distillate into Gasolir 
Ref. & Nat. Gasoline Mfr., July 1936, 247-250 
) Oil & Gas “Sulfuric Acid for Removing the Different For 
of Sulfur,” Nov. 10, 1938, p. 45 
6) Sager, F., “Modern Commercial Acid Treating Reproduced 
Laboratory,” Ref. & Nat. Gasvline Mfr., Feb. 1938, pp. 57-61 
(7) Scheumann, W. W., “Chemical & Hydrogen Treating,” Perro.e 
Processinc, Apr. 1956, pp. 53-57 
(8) Walton, J. S., “Continuous Acid Treatment of Cracked D 
tillates,” Ref. & Nat. Gasoline Mfr., Mar. 1936, pp. 94-97, a 
Apr. 1936, pp. 160-163 
(9) Wood, A. E. et al, “Action of Petroleum Refining Agents 
Naphtha,” Ind. & Engra. Chem., Feb. 1926, pp. 169-171 
Available engineering services for Sulfuric Acid Treating: 
PROC DESIGN: 3 5, 6, 8, 13, 14, 17, 23, 25, 29, 32. 35, 36, 38, 40, 4 
46. 47, 48. 49, 52, 55, 56, 58, 60, 62, 70, 71, 72. 75, 78 
MECH ENGRG: 3, 6, 7, 8, 13, 14, 17, 22, 23, 25, 35, 36, 38, 39, 40, 4 
46. 47, 48. 49, 52, 56, 58, 59, 60. 62, 70, 71, 72. 78 
CONSTR: 3, 6, 8, 13, 14, 17, 22, 23, 25, 28, 29, 32, 35, 36, 38, 39, 40, 4 
46. 47, 48, 49, 52, 55, 56, 58, 59, 60, 61, 62, 70, 72, 79 


CLAY TREATI 


Natural clay adsorbents and synthetic adsorbents are used 
on refinery products to improve color and odor; to eliminate 
water, suspended impurities, resinous or asphaltic substances 
nitrogen compounds, oxygenated compounds, and some sulfur 
compounds; and to adsorb preferentially some hydrocarbon 
(olefins). 

In general, three approaches have been taken to clay treat 
ing: percolation through coarse clay (lube oils, waxes, special 
ties) ; contact with powered clay (light and heavy distillates) 
and vapor phase contact through a loosely packed bed (gaso 
line and light distillates) 

Percolation filters are 15-30 ft high, and may hold up t 
100 tons of clay. Oil is either gravitated or pumped throug! 
the bed. Spent clay is washed with solvent and steamed in situ 
then removed and regenerated by burning. 

The contact process mixes finely divided clay with the re 
finery stream, then separates them by filtration. Regeneratior 
is not practical. Any type refinery fraction may be treated by 
this process. 

Vapor-phase clay treating is used for light petroleum frac 
tions. The stream is passed through a loose clay bed slightly 
above the vaporization point of the fraction. Reactive 
material is polymerized and adsorbed as gum 

Clay treating was widely accepted in the 1930's and early 
40's. Since then, however, advances in treating methods, gut 
inhibitors, and cracking technology have all contributed to the 
decline of clay treating of gasoline and distillates. Adsorbent 
clays are still used to improve color of lubes, but solvent ex 
traction processes are now standard practice. Clay is frequently 
used as a polishing process after solvent extraction. 


olefin 


Literature references include 
(1) Chenault, W. B., and A. E. Miller, ‘“‘New Lubricating-Oil Decolor 
izing and Clay Reactivating Process,” Ref. & Nat. Gaso. Mfr 
Nov. 1941, p. 79 
(2) Cooke, M. B. & A. W. Hayford, ‘Distillate Treating Now High! 
Developed and Simplified,” Ref. & Nat. Gaso. Mfr., Mar. 1934 
pp. 84-87, 115-122 
(3) Davis, L. L., “Underlying Principles 
& Nat. Gaso. Mfr., Mar. 1928, p. 904 
(4) Funsten, S. R., “Percolation Filtration Pro« 
& Nat. Gas Mfr., June 1934, p. 201 
(5) Funsten, S. R., “Recent Developments in the Use of Conta 
Clays,” Ref. & Nat. Gaso. Mfr., June 1937, pp. 237-249 
(6) Holland, W. W., “Osterstrom Vapor Phase Treating System,” Ref 
* Nat. Gaso. Mfr., Jan. 1932, pp. 26-27 
7) Johnson, W. A., “Decolorization of Petroleum Waxes by Adsorber 
Percolation,” Petrroreum Processinc, Sept. 1947, p. 673 
(8) Kalichevsky, V. A. & J. W. Ramsey, “Lubricating Oils in Conta 
with Clays,” Ind. & Engrg. Chem., Aug. 1933, pp. 941-943 
(9) Kauffman, H. L., “Effect of Size and Shape of Filter on Percol 
tion Filtration,” Ref. & Nat. Gaso. Mfr., Apr. 1928, pp. 74-78 
(10) Myers, H. C. & R. M. Owen, “Economic Survey of Thermofor I: 
stallations in Socony-Vacuum Lubricating Oil Refineries,” Oil <¢ 
Gas J., Aug. 4, 1945, p. 93 
(11) Nelson, W. L., “Finishing Pressure Still Distillate into Gasoline, 
Ref. & Nat. Gaso. Mfr., July 1936, pp. 247-250 
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ae ot al Study of Recovery of Oil from Spe Pe 
lation Filters,” Oil & Gas J., Nov. 18, 1938, p. 154 
Simpson, T. P. & J. W. Payne, “Thermofor Kiln & Clay Regener 
tion Processes for Maintaining Decolorizing Clays at Higt Eff 
s,"" Oil & Gas J., N 7, 1939, p. 147 
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Continuous Contact Filtration 
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Filtrol Corp., this is a continuous clay 


h lubricants, waxes or special oils 


leveloped by the 
iting process to finis 
acid treating, solvent extraction, or distillation 
inely divided adsorbent is mixed with the charge stock and 
ited to 200-350° F. Slurry is fed to a steam stripping tower 
llowing withdrawal from the tower, the slurry is cooled and 
im filtered, then vacuum stripped for additional product 
ntrol (flash, odor, et Oil is then cooled, blotter pressed, 
taken to storage. Yields normally are over 98% of the 
rge material 


iterature references include 


D et ae =e ee . 
Moore, M. M. & H. M. Gwyn, Jr.. “Filtrol Fractionation Plant 
N of > Vite Feb ‘ 


Available engineering services for Continuous Contact Filtration 
PROC DESIGN: 3, 8, 17, 23, 36, 47, 48, 49, 52, 56, 58, 62, 70, 72 
MECH ENGRG: 3, 7, 8, 17, 23, 36, 39, 47, 48, 49, 52, 56, 58, 59, 62 
72 


CONSTR: 3, 8, 17, 23, 28, 36, 39, 47, 48, 49, 52, 56, 58, 59, 62, 70 


79 
42 


Thermofor Continuous Percolation (TCP) 


THERMOFOR 
SLAY BURNING 
KILN 










PRODUCT OIL 
TO STORAGE 


CHARGE OIL 


STRIPPER 





STEAM 





SEPARATOR 
WATER 





AGITATION 
STEAM 





leveloped and licensed by Socony Mobil Oil Co., Inc., t 

4 continuous, regenerative, clay treating process to stabilize 

1 decolorize lubricants or waxes that have been distilled, 
ent refined, or acid treated 

Charge stock is heated (125-350° F) and evenly charged 
the bottom of a clay packed tower by means of a multi 


1 


zie distributor fter passage through the clay bed, stock 
assed through a blotter press and taken to storage 

pent clay is withdrawn continuously from the bottom of 
tower, or percolator, and regenerated clay is added to the 
ot the bed to maintain a constant level. A multi-pipe draw- 
and feed-leg system insures even clay distribution and 
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passage down the percolator. Clay feed-rate may be set to 
ontrol product color 
Spent clay flows countercurrent to a wash naphtha, is dried, 


ind regenerated in a thermofor clay burning kiln 

Wash naphtha is separated from oil in a steam stripper and 
returned to the wash system. Oil is recycled to the charge 
ock 
The first TCP unit (2100 b/d 
Vacuum Oil Company, Ltd 


Literature references include: 


t 
t 


was installed 1953 at the 


refinery at Coryton, England 


Evans, I P. et al., “Thermofor Continuous Percolation,” ( 
s J., June 8, 1953, pp. 116-120 
Myers, H. ¢ & R. M. Owe "7 nomic Survey of Thermof 
tallations in Socony-V im Lubricating Oil Refineries,” Od/ 
Aug. 4, 1945, pp. 9 
PETROLEUM PROCESSIN Lube Oil Impr ment by Thermof 
Continuous Percolation,”” PDS N 8, Tuly 5¢ 


Available engineering services for Thermofor Continuous Percola 
tion 

PROC DESIGN: 6, &, 17, 23, 25, 38, 40, 47, 48, 52, 56, 58, 62, 70, 72 

MECH ENGRG: 6, 7, 8, 17, 23, 25, 38, 39, 40, 47, 48, 52, 56, 58, 59, 62 
66. 70, 72 

CONSTR: 6, 8, 17, 23, 25, 28, 38, 39, 40, 47, 48, 52, 56, 58, 59, 62, 66 


70, 72, 79 


Percolation Filtration 



























CLEAN NAPHTHA 7 SURGE 
MAKEUP CHARGE MAKEUP CLAY TANKS 
| CONDENSER 
CLAY BELT 
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Mineral & Chemicals Corp., this is a 
liquid-phase, clay treating process to 


Developed by the 
continuous, regenerative, 
stability of lube oil and waxes 


improve color, odor an 





' 1 


Oil is filtered through a bed containing 10-50 tons of fuller’s 


earth or activated bauxite (20/60 or 30/60 mesh) and taken 
to storage. Two or more beds are used alternately on an operat 
ing and regenerating cycle 

Spent clay is washed free of oil with naphtha, then steamed 
to remove napl tha. Rerunning separates the oil naphtha mix 
for recycle. After steaming, clay is carried to a kiln and car 





bonaceous material 1s removed by burning 
Literature references include 
Pet. Ref. “Percolation Filtratior Sept rS¢ 
Available engineering services for Percolation Filtration 
PROC DESIGN: 8, 23, 47, 48, 49, 52, 56, 58, 62, 72 
MECH ENGRG: 7, 8, 23, 39, 47, 48, 49, 52, 56, 58, 59, 62, 72 
CONSTR: 8, 23, 28, 39, 47, 48, 49, 52, 56, 58, 59, 62, 72, 79 


Alkylation Effluent Treating 


Jointly developed by D-X 
Kellogg Co., this is a continuous, 
t acidic and neutral esters 


Oil Co. and M W 


liquid-per 


Sunray 
regenerative, 
colation process to remove 99% o 

j 


in arry-over acid from sulfuric acid alkylation effluent 


Reactor effluent is coalesced through glass wool and steel 





Available Engineering Services 


lescriptions include listings 


available—process design, mechar 


any ot these 
services 
ical engineering, construction. The 

refer to the directory of “FE 
pp. 150-152, this issue 


process 

engineering 1 
' 

numerals with eacl 

} 


Other 


igineering a 


Regular 


listing 


Service Firms,” numerals 





(1, 2, 3) are for firms reporting actual experience with 
the process; italic numerals (J, 2, 3) are for other firms 
willing to provide services for the process 
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nesh, then charged alternately through two bauxite (medium 
mesh) towers. Bauxite adsorbs impurities preferentially. After 
mtact amounts to about bbl/Ib adsorbent, percolators are 
vitched and regeneration is effected with a mixture of 
team and gas. Ultimate catalyst life is about 150 bbl/Ib 
I process 1s claimed to be much more effective than con 
ntional caustic washing, but with comparable capital costs 


iterature references include 
ul 2 Alkylation Effluent Treating Mar. 19 156, p. 18 
Available engineering services for Alkylation Effluent Treating 
PROC DESIGN: 33, 56, 58, 62 
MECH ENGRG: 8, 39, 56, 58, 62 
CONSTR: &, 28, 39, 56, 58, 62 


Gray Clay Treating 















GASOLINE 
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POLY|MER TOWER 
; GASOLINE 
POLYMER I | ee 
ACCUMULATOR i | if 
POLYMER STORAGE 


itil ACCUMULATOR 
POLYMER TO STORAGE OR CRACKING OR FUEL OIL BLENDING 





nsed by Pure Oil Co. (originally developed and licensed 
the Gray Processes Corp.) this is a continuous, regenera 
ve r non-regenerative), vapor phase clay treating process 


tively polymerize unsaturated gut 


fins) found in thermal gasolines 


forming constituents 


For continuous operation two or more towers (10 ft diameter 


to 30 ft high) are used in parallel. Exhausted fuller’s 


rt 30/60 mesh) ts either discarded or regenerated in out 
i Vapo! are passed throug ne Ded at tel 
250-475° | slightly above the condensation point 
tact time is 20-400 seconds. Diolefins polymerize and 
the base f the towers to polymer accumulators 

mers are separated from gasoline by a frac 

etore the product ts condensed and taken t 


vapors go directly to Gray towers from crack 


val of non-condensable gases 
[Treating § ton tower) was first installed con 
fuel treating in the fall of 1924 at the 
ng Co. at Barnsdall, Okla. The process was 
1930s and ‘40s. Since its utility was tied 
rmal rocessing, Gray Clay Treating has 
ar ‘ 
aeiien le 
Oo I ( 
I t P S ( Cl 
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G S mo Clay \ \ Velocity Govern Col 
Gums,” Ref at Mfr., De ) p. 79 

Gray, T r. & M. R. Mandell “Catalytic Treatment 
Cracked Distillates in the Vay P Ind. & FI rg. Che 
Sept. 1925, pp. 91 416 

Mandelbaum, M. R., and P. F. Swansor Clay Treating of M 
Fuel y is J., May 14 6, 6+ 

Morrell, J. ¢ nd Gustav Eg Chemical Processes Ref 
f Petrok Distill s J Ma 6, 1936, p 7 
Price, R. H. & P. L. Brar P Ame an Treats Over Mill 
Barrels Gas with Sar Ea Ou is J., M 9, 19 


Available engineering services for Gray Clay Treating 

PROC DESIGN: 6, &. 11, 17, 23, 25, 36, 38, 40, 48, 52, 58, 62, 70, 78 

MECH ENGRG: 6. 7, 8, 11, 17, 23, 25, 36, 38, 39, 40, 48, 49, 51, 52, 5é 
59, 62, 70, 78 

CONSTR: 6, &. 11, 17, 23. 25, 36, 38, 39, 40, 48, 49, 52, 58, 59, 62, 7 


79 


XIDATION SWEETENING 


\ group of processes designed to convert odoriterous alky 
mercaptans to less objectionable disulfides by oxidation. Choice: 
of a process depends upon the particular refining situation. 

\ general equation may be stated as follows 


4RSH + Oc 2RSSR 2H2O 
Because disulfides reduce TEL susceptibility of gasolin 
streams, these processes gradually are being abandoned. Re 


cent trends are to processes which completely remove mer 
captans 


Doctor Sweetening 
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This process, sometimes called Sodium Plumbite treating 
is a continuous or batch chemical treating process to convert 
mercaptans in sour refinery stock to disulfides utilizing sodiun 
plumbite solution and elementary sulfur 

Reagent is prepared by dissolving litharge (lead oxide) ir 
5-20 wt % sodium hydroxide solution. Amount of litharge 

1-3% ) im solution depends upon temperature and causti 
strength 

In continuous treating, sour stock is pre-caustic washed 
to remove HeS and other acidic components. A slip strean 
picks up an exact amount of sulfur and rejoins the mat 
stream which is then intimately mixed with regenerated doctor 
at 85-120° F. The mixture is settled and gasoline 

storage. Spent reagent is heated and skimmed in a 
settler, and air blown at 150-175° F to accomplish regenera 


solution 


taken to 


tion. Fresh reagent must be added periodically 

Doctor treating is still practiced even though it is one ot 
the oldest sweetening process in the refining industry. Recent 
advances in hydrogen treating have reduced the need for doctor 
treating of distillates. Gasoline treating trends are away fron 
doctor treating because of the deleterious effects of disulfide 
on the octane of leaded fuels 

Literature references include 


Berger, C. W., “Economi f Doct it 

Mfr., July 1936, pp. 2 ? 

Berger, W *Naphtl & Le I y Sys I I 
nor al O1l ra Ma | 

Bl ( M. Jr Select Ay t f Break-I 
Reagents in Doct Treating Ref Aug 4 7 
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gineering services available for Doctor Sweetening 
ROC DESIGN: 1, 3, 8, 11, 13, 17, 22, 23, 25, 32, 35, 36, 38, 40, 46, 
48, 49, 52, 55, 56, 58, 60, 62, 70, 72, 75, 78 
MECH ENGRG: 3, 7, 8, 11, 13, 17, 22, 23, 25, 35, 36, 38, 39, 40, 46, 47, 
48, 49, 52, 56, 58, 59, 62, 70, 72, 78 
INSTR: 3, 8, 11, 13, 17, 22, 23, 25, 28, 32, 35, 36, 38, 39, 40, 46, 47 
18, 49, $2, 35, 56, 58, $9, 62, 70, 72, 79 


inhibitor Sweetening 


NTREATED INHIBITOR | 


sASOLINE MIX 
o-. 





SWEETENING REACTIONS 
CONTI l R 
2nd STAGE ONTINUE IN STORAGE 


| 
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CAUSTIC TREAT 











lst STAGE 
CAUSTIC TREAT 


Is a Continuous, chemical treating process to sweeten 

ercaptan content a phenylene-diamine 

hibitor, air, and 

tor and air are tages during causti 
ishit Mercaptat contributed first to 





ith caustic, then to oxidation to disulfides both dur 
races of caustic must be carried 


gasoline to effect rapid storage sweetening 





Cracked gasoline of low mercaptan sulfur content may be 
it sweetened in absence of caustic but the reaction is 
panied by excessive peroxide formation 
or sweetening has been used extensively with nun 
variations since tts discovery in 1946, but generally in 
tio vitl austi ishing to minimize disulfide and 
le tormati Peroxides contribute to deterioration of 

t th subsequent « ncleat ess 
ne-dla ty yx tors art arketed by | iversa 
Pr cts Ce ‘ essee in Cory I I. du Pont 

N rs & Cx 
erature re ences includ 
t ( \l \ S ( 

’ M 
I L. D Mm. J. ! ( | } Sweet 
I I \ | 
| , } HH ( I Sw I 
Pe 
} ‘ R. H ( Sw I 
Pr Oct 
\ H. } EB. K R ( 


gineering services available for UOP Inhibitor Sweetening 

ROC DESIGN: 32, 6, &, 22, 23, 25, 38, 40, 47, 48, 49, 56, 58, 60, 62, 70 
> 78 

ECH ENGRG 3, 6, 7, 8, 17, 22, 23, 25, 38. 39, 40, 47, 48, 49, 56, 58 
9, 62, 66, 70, 72, 7 

INSTR 3, 6, 8, 17, 22, 23, 25. 28, 38, 39, 40, 47, 48, 49, 56, 58, 59 


66, 70. 72. 73, 79 


z 8 


typochlorite Sweetening 
1 hemical to convert mercaptans in 

or natural gasoline to less offensive sulfur ei 
he principal reaction results in disulfides with limited 


ition of sulfones and sulfonic acids, depending upon 





gent strenet! Either alkaline-sodium or calcium hypo 


, 1 } ¢ 
gent may be prepared i 


the refinery by passing chlorine 
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gas through a 10% alkaline solution at 95° | Prey ired bleac 
ng powder (calcium hypochlorite which contains about 65 
chlorine may also be purchased 


When more than a trace of hydrogen sulfide is present, an 


ilkaline prewash reduces chemical costs and prevents the 
formation ot elemental sulfur. An alkaline atter-wash 1s_ tre 
ently necessary to remove undesirable chlorinated by 
products. Treating temperatures are 95-110" | 
The process became well-established in the 1930's, but 
limited to the treating of natural gasoline and spectal 


solvents. Simplicity of the process remains an advantage, eve 


unfavorable economics I 


it ecause of the high cost of chlorine 
Literature references include 
Bir a Hy hlorit P s k 


Duns i a B. T. Brook R ( 

Keros H | tec ’ ve 

K evsk \ \ Sweete ) ! 

I l I H hl I 

Kirkw G. M I Pennsyl soline K 
Hyy t , Fel ) f g 


Engineering services available for Hypochlorite Treating 
PROC DESIGN: 6, 8, 17, 23, 25, 35, 36, 40, 48, 49, 52, 56, 58, 60, 62 


70, 75 
MECH ENGRG: 6, 8, 17, 23, 25, 35, 36, 39, 40, 48, 49, 52, 56, 58, 62, 
70 


CONSTR: 6, 8, 17, 23, 25, 36, 39, 40, 48, 49, 52, 56, 58, 62, 70, 79 


Bender Process 
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Developed by Sinclair Retu ( it Marcu Hool Pa 


1940 and licensed by the Petreco Division of Petrolite 














Corp., this is a continuous, fixed-bed chemical treating process 
to sweeten gasoline, kerosine jet fuel or No. 2 fuel emp! \ 
re i id ataivst. Swectet p tte t 

mer ptans to disulfides by « dat 
Controlled amounts of sulfur, alkali, ar ur are added to the 
roduct stream and filtered through lead sulfide catalyst beds 
’roper control leads to a veet, non-corrosive product 
Literature references include 
Alt & ( es R S I 
’ ] 19 
B R. O., U. S. Patent 
I I B I i Sulft I I I 
las ; 
Fritz I I B s | I 
I 
Available Engineering Services 
{ . thes< pr _ SCT io ‘ ¢ 
gineering ervice ava Die ( echa 
ical ¢ eru constructior he eral th ea 
sti refer to the directory | eering and Othe 
Ser e birms p. 150-152, t Re ul 
1,2 ire tor fit orti tual ¢ erence t 
ne proce tal imerals ] ire 1or er fir 
villing to provide rvice wr the proces 
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Engineering services available for the Bender Process 
PROC DESIGN: 8, 23, 25, 40, 53, 56, 58, 62 
MECH ENGRG: 7, 8, 23, 25, 39, 40, 52, 53, 56, 58, 59, 62 


CONSTR: 23, 25, 28, 39, 











Copper sweetening of hydrocarbon streams consists of I 
erting mercaptans to disulfides by contact with vg 
‘ rest copper chloride. Cupric chloride is reduced 
I ide during the mercaptan conversion. Cuprous 
‘ egenerated to cupric chloride with oxyger 
( er t applied commercially as a continuous 
rea era in three variations, solid, slurry, and solu 
n. Generally the solid process is applied to light straightrun 
rasoline while the wet process can handle all stocks, including 
racked tiliate 
he refinery stream is treated to remove reactive nitrogen 
ulfur compounds (HeS and free S). Oxygen or air is in 
ted to the strean ind it is contacted with copper chloride 
ita t at 80-121 | The treate stream is settled to recover 
italyst ashe itl ater or ltice ition, and protected 
t netal deactivator before going to storage. In the solutior 
! italyst is 1 nerated by air blowing im a separate 
ink. Catalyst make-up requirements are s 
Copper veete imple, but the yst Is corrosive 
there is no reduction of total 
Copper cet ¢ still practiced extensively, but is being 
eplaced by esse ich remove sulfur 
Che first installat is made in early 1931. It was offered 
an alternate to the then-1 lar doctor treating process 
Literature eterencs include 
H ( Ar ‘ I ‘ t 
I | N a4 
Copper ‘ lreater Handles St t-R 
Apr 41,4 
Sk Blends ¢ ne Betor Sweetening Tune 194 
P. M Potal R l Sult Com 8 & 
I Aug ) PI 
W yn &@ A. § B Swe 1 Gasoline M I 
I e W ( ( j Oct 
+f 
W \ F, f Fr | S. Patent ) N 
W. A. & L. S. ¢ S 1 Gasol I . 
Sweet P t. New Oct. 7 


Perco Copper Sweetening 




















mixed with air 


and filtered through a solid bed of absorber 


naterial impregnated with copper reagent. 
All stocks 


\ll other with 


are contacted copper solution in th 
ibsence of air and the copper solution is regenerated in a sey 
irate tank. Gasoline is sodium sulfide washed to remove trace 


I copper. 


Reagent is mack up ilfate and sodium chloride 


with copper st 
the liquid process 
Literature references include 


Albright, J. ¢ “Two in One Copper Sweetening Unit Lower 
lreating Inhibitor Costs,”’ Nat et News, Oct. 6, 1937, pp. R21 
Conn, M. W., “Perco Copper Sweetening Inst. Pet. J., May 1941 

196A 
Ref Perco Solid ¢ er Sweetening Process,” Apr. 194( 
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Engineering services available for Phillips Copper Chloride Sweeten 


ing 
PROC DESIGN: 6, 8, 15, 17, 22, 23, 25, 29, 


56, 58, 62, 70, 72 


36, 46, 47, 48, 52, 54 


MECH ENGRG: 6, 7, 8, 15, 17, 22, 23, 25, 36, 39, 46, 47, 48, 52, 56 
58, 59, 62, 70, 72 

CONSTR: 6, &, 15, 17, 22, 23, 25, 28, 29, 36, 39, 46, 47, 48, 52, 56 
58, 59, 62, 70, 72 


UOP Copper Sweetening 


\vailable from Universal Oil Products Co., this is a fixed 


bed process to sweeten gasoline 
Stock is caustic 
to neutralize 


washed, then wash 

and 
with copper reagent in a bed of Italian 
100° F. Temperature is dependent upon the 
weight of Trace copper is removed by 


ed with hydrochloric acid 


alkalinity remove organic base compounds 
Contact is then made 
pumice at about 
molecular mercaptans 
contact with zine sulfide or pumice 

Reagent consists of a compound of ammonium chloride and 
copper sulfate 

Literature references include 

1) Ref Vat. Gaso. Mfr., ‘Cust Has 


ng Plant New ( 
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opper Treat 


ng Unit,” Apr. 1940, pp. 117-1 
Engineering services available for 
PROC DESIGN: 3, 6, 8, 22, 23, 25, 

58, 62, 72, 78 
MECH ENGRG: 3, 6, 7, 8. 17, 22, 23, 25, 
56, 58, 39, €2,. 66, 72, 73, 78 
CONSTR: 2 6. 6, 17, 22, 23. 2, @ @. 32 
52, 56, 58, 59, 61, 62, 66, 72, 7 


copper chloride sweetening: 
29, 32, 35, 40, 46, 47, 48, 52, 56, 


35, 39, 40, 46, 47, 48, 52, 


35, 39, 40, 46, 47, 48 


Linde Copper Sweetening 


In commercial use since 1935, this process is licensed by 
Linde Air Products Co. slurry process to treat 


straightrun or cracked gasolines and distillates 


and is a 


al 

Reagent is made up with 200 mesh clay and cupric chloride 
Charge stock is heated, has oxygen added, and is contacted 
with a clay-cupric chloride-slurry at 80-100° F. The mixture is 
settled and stock is drawn off and washed with sodium sulfide 
to remove traces of copper 































| eneed 1 bash hae batontous sah he onid 
aes yes mar . — — Literature references include 
1 rt process 1s avaliable 1) Atkinson, R. G., “Slurry-Type Copper Treater Stops Octane Num 
- table to color and gum in the presence of air is Losses,” Nat. Pet. News, Dec. 11, 1940, pp. R-450-452 
SOLUTION METAL FIXED BED (SOLID) | SLURRY } 
DEACTIVATOR AiR | | 
SETTLER 2 | 
or | 7 
o | & 
2 o 
< ’ yy 
3S ; ~ 
SULFIDE WASH DRUM | 2 
| SLURRY ° 
| SETTLER WATER WASH 
0 1 
AW COPPER REGENERATOR | ae. 
' 
GASOLINE SURGE TANK TREATED | DEACTIVATOR “a 
GASOLINE ; 
| TREATED | 
A INE HEAT 
) : a | . TREATED 
CAUSTIC WASH oat a GASOLINE GASOLINE : AIR OR O., GASOLINE 
’ ' 
COALESCER 
Se eee es 


Three typical copper oxidation sweetening 





systems—solution, fixed bed, slurry 
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Deering, F. A., “Slurry-Type Copper Chloride Treater,” Oi & 
vas J., Sept 1940, pp. 43-4 
Mann, G. L., “Technology, Operation, and Results from le 





Gas J., Mar. 22, 1947, pfx 


Copper Sweetening Process,”’ Oil 
Schieman, (¢ T., “Linde (¢ pper Sweetening Process,” Pet Enar 
May 1947, pp. 184-190 
ngineering services available for Linde Copper Sweetening: 
ROC DESIGN: 8, 17, 23, 25, 29, 38, 46, 48, 49, 52, 56, 58, 60, 62, 
70, 72 
MECH ENGRG: 7, 8, 17, 23, 25, 38, 39, 46, 48, 49, 52, 56, 58, 59 
62, 70, 72 
ONSTR: 8, 17, 23, 25, 28, 29, 38, 39, 46, 48, 49, 52, 56, 58, 59, 62 
70, 72, 79 


Airco-Hoover Sweetening 


Furnished by Air Reduction Sales Co., this is a slurry 
rocess to sweeten gasoline. 

Reagent consists of copper chloride impregnated on diatoma 

uus earth in a slurry form. Oxygen is used for reagent re 
eneration. 

Stock is caustic washed, water washed, and dried 1n a salt 
ed. Oxygen is added in a gasoline slip stream. Charge stock 
s heated (to increase water solubility) and passed through the 

agent slurry in the reactor. Overflow stock from phase-set 


r is water washed, settled, and taken to storage 


Literature references include 
Hoover, ( D., “Use f Oxygen in Gasoline Treating,” Pet. Ref 
July 1948, pp. 99-103 










OUTLET GAS ACID GAS OUT 











CAUSTIC WASH 
IF NECESSARY 


FOR CLEAN-UP REGENERATOR 


SURGE DRUM 


STEAM 
& HEAT 


SOUR INLET ABSORBER 





A 





SPENT REAGENT REGENJERATED REAGENT 


rhe elimination of hydrogen sulfide and other acidic material 
rom natural and refinery gases has become increasingly im 
ortant in recent years 

Popular processes are those which use a regenerable reagent 
ind recover the hydrogen sulfide. In operation and principl 
e processes are similar. Gases are contacted in towers coun 
ter-currently with alkaline solutions. Spent solutions are blown 
ith steam and heated to remove hydrogen sulfide and regener 
te the solution. 

Whether other material, such 
yanide, mercaptans, carbonyl sulfide, carbon disulfide, and 


as carbon dioxide, hydrogen 
iter vapor, is present will influence the choice of process 
The use of caustic, except for the removal of trace amounts 
acid gases, has been largely abandoned because of excessive 
ost and disposal problems. 
Processes employing air blowing t 
ite to air contamination whether spent to the atmosphere 


regenerate reagent cor 


rectly or fed to a furnace 
Removal processes are as follows 
Vame Reaction Regeneration 


stic Soda_.2NaOH + H.S — NaS + 2H.O None 
Ca(OH). + HS — CaS + 2H.0 None 


Oxide FeO + H.S > FeS + H.O Partly by 
board Na,CO,; + H.S s NaHCO, + NaHS Air bl 
lox Na,AS.S,.0. + H.S ~ Na, AS.S,O 
H.O Air blowir 
Na,AS.S,0 + %YO. > Na,AS,S,0 Ss 
botol 2RNH H.S s (RNHs:).S Steam 
sphate K.PO, + H.S s KHS + K,HPO, Steaming 
enolate NaOC,H, + H.S s NaHS + 
C,H,OH Stean 
uum Vacuum 
arbonate_. Na,CO;, + H.S s NaHCO, NaHS teaming 
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General literature references include 
Baehr, Hans, Gas Purification and Sulfur Recovery,” Ref. & 
Nae ¢ Mfr., June 1938 7-244 
( ( M The Use ‘Ss Phenolate Hy r Ss 
“ Ref Tune 
( g I B i W. ( Ss mar ( n D S ibt 
} A “ , ” M 7, PT + 
+) | A. R f I ( 
om. J 5. 78 
Girbotol 
Developed by and available from the Girdler Co., this 1s a 
ontinuous, regenerative process to separate hydrogen sulfide 
carbon dioxide, and other acid impurities from natural gas, 
refinery ga etc., utilizing an organic amine reagent mono 
di-, or tri-ethanolamine The reagents are frequently referred 
to as MEA, DEA and TEA 
Ethanolamines are strong water soluble bases having ar 
affinity I drogen sulfide at temperatures to 160-18 I 
Wher eate to temperatures above 200° F, they be me le 
basic in nature and lose affinity for hydrogen sulfide 


I 
Impure gas is contacted countercurrently with regenerated 


amine solution in an absorber (i. e., packed tower with Raschig 
rings) at line temperatures (100-150° F) and pressures. Hy 
drogen sulfide-rich amine solution is heated to 200° F or above 
by heat exchange with regenerated reagent, then steam stripper 
to remove acid gases. Amine solution is cooled to about 100° I 


and returned to the absorber through a surge drun 


Selection of reagent depends upon the particular refining sit 
} 


t requirements. Liquid hydrocarbons may 


1 nilar procedure 
The first natural gas application for hydrogen sulfide re 


ll Oil Co. plant at Hobbs, N. M. It was 


moval was at the S Nf 
not until 1938, at the Atlantic Refining Co. refinery near Port 


Arthur, Texas, that hydrogen sulfide was removed trom refiner 
ras using the Girbot 1] cess 
Literature references include 
Bottor R. R. & W. R. Wood The Girbotol Purif P 
€ s ty M 1 - 
( ] ) H t I t wit A A 
~ l + . Apr [ 
Gregory, I B. & W. G. Scharmanr Carbon Dioxide Scrubt 
by Amine Sol ” Ind em., May 19 F ‘ 
4) Norris, W. | F. R. ( I ‘ t 
( ne C Re y ¢ s ( t g Orga Acid f 
F N 739-741 
Ree R. M Imy ed Des oO g Te es f ( 
tol Al n Processes,” Pt m Proct n De 1947, p 
S s, B. D iR. M.R Application of the Girbotol Pro 
‘ Indust Pot \ es, O ) 41,7 R 
W YN. BR 1B. D t I ( tol P tion Pr 
é Mfr., Tune pp. 234-236 
neineerine services a ailable f Girt tol 


ROC DESIGN: 5, 6, 8, 11, 17, 19, 22, 23, 26, 27, 36, 38, 40, 47, 49 
58, 60, 62. 63, 70 
MECH ENGRG: 6, 8, 11 
49, 51, 58, 59, 62, 70 
CONSTR: 6, 8, 11, 17, 19, 21, 22, 23, 26, 27, 28, 36, 38, 39, 40, 47 
49, 58, 59, 62, 63, 70 


E 
P 


Glycol-Amine Gas Treating 








tinuous, regenerative process to simultaneously dehydrate and 
remove acid gases from natural or refinery gas. A mixture 
an aqueous amine (generally moethanolat 
tri-ethylene glycol make up the treating reagent. A typical solu 
tion might contain 20% amine, 70% glycol, and 10° vater 
Sour gas is contacted untercurrently in a_ bubble-tray 
tower with regenerated solution at approximately 100° F and 
Available Engineering Services 
Mar these process d s é st 
1 eering er vailal CES es ( 
il engineerit construct Phe erals th ea 
il refer to t] ‘rect { | " Other 
Service Fis 150-152 Re ir CTd 
1, 2, 3) are for f st ictual « rience witl 
the process; italic numerals (1 3) are for other firms 


willing to provide services for the process 
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perating line pressure. Purified gas is removed at the tower 


to Spent reagent 1s heated by exchanger (regenerated solu 
t harged to a regenerator at about 300° F. and stean 
tripped. I ess water and acid gases are removed, reagent is 


d returned to the t p ot the bubble tray tower 


The reagent boiling point raised by the presence of glycol 


that a gases mav he stripped ata | regenerator pres 
Literature reference nelude 
‘ W I His P ty Nat 1 ( LA 
Process t. Ref Tune 4 , ) 


Engineering service 
PROC DESIGN: 5 
MECH ENGRG: 2 
CONSTR: 22. 25, 27 





for Glycol-Amine Gas Treating 





er vy Shell De velopment Co.. this is a continuous ré 

generative process to separate hydrogen sulfide from natural 
is, refinery gas, or liquid hydrocarbons by means of tri 

potassium phosphate solution. Solution contains about 30 


ri-potassium phosphate in water, and will selectively absorlt 


lrogen sulfide in the presence of carbon dioxide 
gas 1s contacted countercurrently with regenerated re 
agent in a bubble-plate extractor at about 100° | tempera 


tures as high as 200° F are possible) and operating gas pres 


ire. Purified gas is removed from the 


xtractor top. Spent 
reagent, carrying hydrogen sulfide, is removed from the extra 
tor base, heated by « xchange (regenerated reagent), charged 


to the regenerator, and steam stripped at about 240° F. Hydri 


gen sulfide and water vapor are taken from the top of the re 
generator Open steam can be used for stripping. i vhicl 
ast i reconcentrator operates tl conjunctior vith the re 
generator to regulate the water content of the reagent. Reger 
crate ] reagent 1s thet ooled and returned to the extractor 

For li u | hy i I ir! treatil i ind SOTTN« sais tre iting ré 
agent 1s returned to the extractor top as a single strean 
Packed towers are generally used to extract hydrogen sulfide 
fror iquids 


Ir treating some gases, the reagent is returned to the extrac 
tor trom two points of the regenerator, and consists of a lean 
reagent and a very lean reagent. The very lean reagent is 
charged to the top of the extractor while the lean reagent is 
harged further down to contact the more sour gas. A larg¢ 
steam saving is effected by the practice 


Lite rature references inc lude 


' Nat . Ute \ ) 
Mulle J. M Hydrogen Sulfide Ret 1 1 U sir I t 
l., Apr. 1 139, pp x 
Rose } rT. W The Shell P P oan { P Re , 


Engineering services available for Phosphate Desulfurization: 
PROC DESIGN: 8, 17, 23, 25, 27, 36. 38, 49, 56, 58, 62, 64, 70 
™ 





MECH ENGRG 17, 22, 23, 25, 27, 36, 38, 39, 49, 58, 59, 62, 70 
CONSTR: 8&8. 17, 22, 23, 25, 27, 28, 36, 38, 39, 49, 58, 59, 62, 70, 79 


ELECTRIC TREATING 





A.C, OR D.C, CURRENT 
TREATED 












—EM IF 
a sry STREAM 


UNTREATED 
STREAM 
SETTLING VESSEL 


SUBJECTED TO 
ELECTRIC FIELD 





TREATING AGENT 





TREATING 
AGENT 


Che principle ot breaking oil-water emulsions with the aid 
f electricity has been applied to the field of desalting since the 
id-1930s. Recently the process has been improved to include 

ulsion breaking in acid or acid sludge treating, caustic treat 


ing, doctor treating, et: \ wide variety of refinery streams n 
be treated 

Che hydrocarbon stream is intimately mixed with the tre: 
ing agent at appropriate temperature and pressuré¢ conditior 
The mixture is then introduced into an electric process vess 
for rapid coagulation of the treating agent 

When alternating current is used, treating-agent particl 
are caused to vibrate in a high potential field. Particle conta 


increased to the extent that smal Iropiets unite ar | 


d rapid 


settle 

When direct current is used for emulsion breaking, parti 
ontact 1s increased by controlled migration toward the positiy 
electrode. When sufficiently coagulated, the treating agent set 
ties 


General claims for are that much better cor 


tact is possible with very rapid settling. At the same time 
chemical consumption is reduced and carry-over is lowered t 


a minimum 


Electrofining 


Licensed by the Petreco Division of Petrolite Corp., this 
a continuous electric process used with a wide variety of chemi 
cal treating processes to provide rapid separation of hydrocar 
bon-reagent dispersions. The process may be applied to treating 
of gasoline, kerosene, diesel fuel, lube distillates and other re 
finery products 


ler the con 


Reagent is dispersed into the refinery stream unc 
ditions required tor the particular treating process being ap 
plied, and the mixture is subjected to the action of an electro 


static field in a settling vessel. Separation of reagent facilitates 





its continuous withdrawal and recycl 
Normal electrical requirements are for a 460-volt, 60-cycl 


| 
system, and power consumption is stated as low 


Electrofining was applied for the first time to continuou 


Doctor treating at the Coop Refinery at Coffeyville, Kans., it 
late 1952. The first commercial unit for desludgin; 





1 


treated, thermally-cracked gasoline (16,000 b/d) was installed 
it the Torrence, Calif.. refinery of the General Petroleum Corp 
in? 1952 


Literature reference 





Pet. Ref., “First U1 doct I S 

Pt 184-18 

) Pet. Ret Three | t I Elect Distillate Treat 
ing,” Sept. 1953, pp 129 


Available engineering services for Electrofining: 

PROC DESIGN: 8, 17, 23, 25, 28, 38, 40, 42, 49, 52, 53, 56, 58, 62 

MECH ENGRG: 8, 17, 23, 25, 28, 38, 39, 40, 42, 49, 52, 53, 56, 58 
59, 62 

CONSTR: 8, 17, 23, 25, 38, 39. 40, 49, 52, 56, 58, 59, 62 


Electrical Precipitation 


Licensed by the Howe-Baker ( r| this 1s a continuous 
f hydrocarbon-reagent 
1 


electric process to improve separatior 


dispersions \pplication is mad t most chemical treating 


processes and a wide variety of refinery stocks 


Feed stock is mixed with treating reas 





and discharged into the precipitator vessel. The mixture i 


separated by passage throug! in electric fhe d, then product is 
I | 





taken to storage, water and reagent free. Reagent is continu 
ously removed from the bottom of the vessel and recirculated 
until spent. Temperature control is not critical but will gen 
erally be 100-150° F (stream conditions vhile pressure is set 


vy the stock being treated 


Equipment cost is stated at about $50,000 for electrifying ar 
existing vessel and includes power supply, electrode assemblies, 
electrical controls, et 

The first commercial installation was applied to caustic and 
water washing of catalytic heating oil in a Gulf Coast refinery 
about two years ago 

Literature references include 

1) Phillips, R. J., “Cut Costs in Distillate Treat t. Ref., S 

, pp a4 
Available engineering services for Electric Desulfurization 
PROC DESIGN: &, 17, 23, 25, 35, 38, 42, 49, 52, 56, 58, 62, 72 
MECH ENGRG: 7, 8, 17, 23, 25, 35, 38, 39, 42, 49, 52, 56, 58, 59 

62, 72 
CONSTR: &, 17, 23, 25, 28, 35, 38, 379, 49, 52, 56. 58, 59, 62, 72 
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1 high-potential electrostatic field in a suitable settling vessel 
Dissolved salts and impurities are then removed with the water 
erature reter¢ es include 
1. Salt R ( Stoci 


Available engineering services for Petrolite Electric Desalting 
PROC DESIGN: 6, 8, 11, 17, 22, 23, 25, 32, 36, 38, 40, 46, 47, 48 
49 ;: oo 2 Pe oe 

MECH ENGRG: 6, 8, 11, 17, 22, 23, 25, 36, 38, 39, 40, 42, 43, 46 
4 48. 49. 52, 56, 58, 59, 70, 72 

CONSTR: 6, 8, 11, 17, 22, 23, 


48 49. 52. 56 Sa. 59. 70. 72. 7€ 


Electric Desalting—Howe-Baker 





Licensed by Howe-Baker Corp., this is a nti 
Inat ilt ther purities from raw crude 
base ‘ settlu in electr tatic field 
4-8 nt atel F it le la 
{ te t 125 2 | cl if } | ré t { | It vst 
1 i | t el Isio reaking chemica 
vy be ‘ ‘ iry e stable emulsion is. the 
eq t ttier e 7 Tenet ist Ire I 
i itl ( i \ ig ectr tatl field 
| eratur ‘ ( ‘ 
} t \ ) ( 


Available engineering services for Howe-Baker Electric 
PROC DESIGN: 6, 8, 17, 22. 23, 25. 35, 36, 38, 46, 47, 48, 49, 52 
56, 58, 62, 72 

MECH ENGRG: 6, 7, 8, 11. 17, 22, 23, 25, 35, 36, 38, 39, 42, 46, 47 
49, 52, 56, 58, 59, 62 

CONSTR: 6, 8, 11, 1 22, 23, 25, 28. 35, 36, 38, 39, 42, 46, 47, 48 


49, 52, 56, 58, 59, 62, 72 


Chemical Desalting 





( Cl 1 { CINULSITOT breakers are col ded al | arkete 
i rude « lesalt i le t r 
t t e ( e Oil Desaltu ect 
) esaiting ¢ | ent iri 1ely i 
( hel ind ass i ( 
tal the ‘ 1 é 
WA hy : : 1 heeal ring desalt 
eC a t I three ont n the 
| it est ater 
" " 
| ! 
| 
( ( il ( row etrolite 1) 
te ( yy t< ( 
( ( 
{ \l | P 
| \ ( Oi 4 
1D \\ ( \ < | 
Available engineering services for Chemical Desalting 
PROC DESIGN: 6, 8, 17, 23, 25, 32, 36, 38, 40, 46, 47, 48, 49 
5€ 58. 62. 70 
MECH ENGRG: 6, 8, 1 23, 25 36. 38. 329. 40. 4: 46. 4 48. 49 
52. 56. 58. 59. 62 
CONSTR: 6, 8, 17, 23, 25, 28, 32, 36, 38, 39, 4 42, 46, 47, 48, 49 
SF g ee 4? 7 





Available Engineering Services 


proces descr tor 1 wie 
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MISCELLANEOUS PROCESSES 





DEHYDROGENATION 





ation 1s a process for splitting hydrogen from a 


hydrocarbon or mixture of hydrocarbons, either catalytically or 
thermally. In the catalytic process, either mono- or diolefins 

iv be produced 

Thermal dehydrogenation has been used to some extent witl 
gas fuels such as ethane, isobutane, etc. for special refining sit 
1ations. The process is less selective than the catalytic opera- 
t ind tends t lorm lighter molecules in preterence to the 
esired olefin. Operating conditions range from 1400-2200°1 
ind 5-50 psia 

Catalytic dehydrogenation has developed in recent years 


the production of basic materials (butadiene) for the synthesis 


rubb 1 other petrocher 


T esins 
er, f al { 


: 1 
Cals 


Che process 


is selective and may be adapted to a number of 





feed stocks. Catalysts in general onsist of metal oxides sup 
ported on ceramic or alumina bases (CreOg, NiO, TiO», et 
(Operating t perature range rom 932-1380°1 vitl pressure 
f about 1 att rt operating cycle is short and catalyst must 
be regenerated frequently in the presence of air at from 1100 
1300°f 


Main application for 
rt 


the process during World War II 


to produce additional olefin teed for 


Was 


} 1 > 
alkylation Because ot re 


newed interest in alkylation of motor fuel, attention has again 
been directed toward dehydrogenation as a means of providing 
lefin feed from saturated gases 
Another significant fact is that hydrogen may be obtained 
is a by-] luct the range of about 80% purity 
General d rogenation reterences include 
( 3 J. et Del ¢ ft Lower P fit er Ac 
tivate \ i Catalysts ( © Sent 1938 I Q.cc 
Fre F. | iW. F. H k I Dehydrogenatior f 
Ethane, TI & But s r hew T )3 
Pr 4-59 
Heiner Hei D f U.S Patents ) on Dehyd 
enation and De H =” Pet. Ref 
\ 144, pp. 14 4 
4) Karzl V. I. et al, “High Octane G e Obtained by Cata 
] Dehydrogenat | ) ». 50-5 
K wsk Vv. I ( H. Riesz I t fB e t 
Single Stage Catalyt De j it f Butane s J 
Sent 42, py ) 
R CH Catal De i Nat 1 Gas Hydr 
July PP. 67-69, 9% 
Butane Dehydrogenation 
\ continuous, catalytic process, licensed by Houdry Process 
Corp., Philadelphia, Pa., to dehydrogenate light hydrocarbons 
their corresponding mono- or diolefins. Mixtures of hvdr« 
irbons may be processed for the manufacture of chemicals 
che il termediates, and refinery feed stocks 
De ire nation 1 accomp shed by passing preheated hy 
rocarbon vay nder controlled conditions, over catalysts 
f the chromic oxide-alumina type Cre2O3-AloQ3. The process 


inated within the 
catalyst bed is controlled by usir 


with the 


I 
4 ' 1 , 
adiabatic and heat exchange 1s elin reac 
g an 
nert material in pellet form 


Rea 


active catalyst 
neration of cat 


talyst is effected with air at elevated ten 


iture. Reactors are arranged in banks of three. One reactor 
n the process-cycle while the second is on regeneration re 
air i the ird on purge 
For the production of mono-olefins, approximately atmos 
ressure and temperatures in the range of 1050-1100°1 
re ed. Diolefins are produced at higher temperatures and 
re es slightly below atmospheri 
When the rocess is operated in butadiene production, buta 
liene is extracted from the reactor effluent and the remaining 
B-B cut recycled 
The first ercial plants were operated during World 


War II by 
Calif. at El 


BUTANE 
CHARGE 


converting ( 


da 


chamber of 


( 
; 


a 


r 


light gases (He, Ci, C 


I 


‘ 


Reactor 


REACTORS IN BANKS OF THREE...ONE ON PROCESS, 
ONE ON REGENERATION, ONE ONPURGE 
HEATER 


T 4 
aL. 


AIR FROM 
BLOWER 


FUEL GAS 






l/g STEAM 


T Fo 








STRIPPER 





N-C, FEED 
FROM 
STORAGE 


COMPRESS 


COOL 





SPRAY 
TOWER 








ABSORBIER 4 








HEATER 





B-B RECYCLE 
BUTADIENE 
EXTRACTION 
BUTADIENE TO STORAGE 
Sun Oil Co. at Toled 


Segundo 


and Standard Oil Co. « 


Houdry Butane Dehydrogenation references include 


Lassiat, R. C., and F. D. Parker, “Butane Dehydrogenation by the 
Houdry Process,”’ l Nov 18, 1944, pp. 229 
et. Ref ** Dehvdrovenatior Sept 49, pp. 208 


Dehydrogenation—UOP 


REGENERATOR 
GAS, IN 


GAS INCLUDING HYDROGEN 
TO ABSORBER 








ONE ON 
REGENERATION 


SEPARATOR 


PRODUCT 
REGENERATOR 


GAS, OUT COOL COMPRESS 








RECYCLE BUTANE FROM FRACTIONATION 


\ continuous, catalytic dehydrogenation process capable o 


olefins 
932 to 1380 


to C4 hydrocarbons to corresponding 


I 


( butane 


Charge material 
nd 


is heated to fron ‘ 
passed through a catalyst (chromium oxide on alumina 
the tubular 


10-50 psi. By 


heat exchanger type under pressure 


rom recycling and using optimum condition 


0-95% conversion to olefins is obtained. Reaction is exothermi 
nd catalyst temperature 


eactors are used on 


is carefully controlled. Two or more 


alternate pr 


cess and regeneration cycles 


‘ effluent is cooled and compressed before separating 
from butane and butenes 
ractionation separates the butane for recycle 

Operating cycle is short 
umination is mainly coke 
iaterially affect the catalyst, 


e's and Ca’s) 


about one hour) and catalyst cor 
Sulfur compounds and CO do no 
vhich 


may be regenerated a 


any as 2000 times 
UOP Dehydrogenation references include 
(1) Grosse, A. V. et al, “The Catalytic Dehydrogenation Process,” F 
Nat. Gas M y. 1939 ] 
Grosse, A. V., and V. N. Ipatieff, “Catalytic Dehydrogenatior 
Gaseous Paraffins,”” Ind. & Eng. Chem Fet 1940, pp. 268-27 
Grosse, A. V. et al, “Catalytic Dehydrogenation of Mono-olefins t 


Di-olefins,”” Ind 
Van Winkle, M., 
New York, First 


& Eng. Chem., 
“Aviation 
Edition, py 


Mar. 1940, pp. 309-311 
Gasoline Manufacture,”” McGraw-Hill! 
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HYDROGEN MANUFACTURE 





Numerous processes have been developed tor the manutac 
ot hydrogen 

Where small amounts are required with low initial invest 
nt, the Steam-Methanol or Ammonia dissociation pre 
ses are applicable 

Steam-Methanol involves catalytic cracking of methanol at 
psi and about 500°F with the formation of hydrogen and 
rbon dioxide. COv is removed with an amine solution. Low 


t methanol is an essential requirement 


\mmonia dissociation also requires low cost raw material 





is produced contains 7: hydrogen, 25% nitrogen 
Electrolysis of water produces an extremely pure hydrogen 
¢/kwh or less) 
[he Steam-Iron process is one of the oldest commercial 


995% 7 } but power cost must be low (/ 


cesses for producing hydrogen. Steam is passed over re 
ced iron oxide at temperatures from 1400-1900°F. Catalyst 
regenerated by reversing the reaction with producer or water 
is at trom 1400-1900°F. Total hydrogen produced in the U.S 
m this process is relatively low. 
The Steam-Water Gas process has been utilized on a large 
ile tor many years to produce hydrogen for ammonia and 
ethanol synthe ses. Water gas (40% CO. 50% H») is reacted 
atalytically (iron oxide activated with chromium) with steam 
700-900°F to produce COs and Hoe. Relatively pure hydro 
is obtained by scrubbing out CO» with amine solutions 
Every indication points toward hydrogen manufacture as an 
epted refinery process in the future. Processes of major in 
rest and use today are Steam-Hydrocarbon Reforming and 
irtial Oxidation of Hydrocarbons 
General hydrogen manufacture references include 
Arnold, J. H ind W. T. Dixor From By-Product Hydrogen t 


Anhydrous Ammonia,” Petroreum Processinc, Jan. 1956, pp 

62-66 

Baker D. | Low Temperature Processes Purify I: trial 

(;ases hew , Ss ; { 19-4 

Brownlie, David, Bulk Pr K Hydrogen,” I» i , 

Chem., Oct. 1938, py 1139-1146 

Byrne, P. J. et al Re t Progress in Hydroge 1 Pet 

leum,” In Engr Chem., Oct. 19 PI 129-11 

D s ee Hy P s I K m | 

H ema Heir D B y Ex sH I R 
EuM P ESSIN Tuly pp 6-104 

J 7. H | Mark ‘ Potential | \ 
Pet. Inst., D f Ref g, St. I M May 1 

M hre I \ t l Hydr ! f Petrok 

} r hen Se 140, pp )3-121 

Palaz D. FF Low Temperature R ery of H f 
Refine Gases D f P ( try Ame C} ‘ \ 
ntic City, N. J., Sept 21, 19 

PerroLeumM Processi CO-Free Hydrogen Ca M t 
Using Waste Thermal Cracking Gas Apr { 19 
PETROLEUM Pro How Sol Makes A t Fel , 
p. 47 


Hygirtol Process 


\ continuous, catalytic process for the production of hydro 
from steam and hydrocarbons such as natural gas, refinery 
es, propane, and butane. Unsaturates and saturates react 


Feedstock is washed to remove sulfur compounds, then re 
ted with steam at about 1500°F in contact with nickel catalyst 
form He, CO and COs. The gas mixture is cooled to 700°F 
steam addition and passed over iron oxide catalyst in a con 
rter where CO reacts with steam to form COs and He. Con 


rter gas effluent is cooled and COs is removed by amine 
CO» can be removed 


ishing (Girbotol Process Remaining 


the use of additional converters and amine systems or by 


thanation of the residual COv. Typical He by the process ts 


)/&REO 


o pure 

The process is licensed by the Girdler Co., Louisville, Ken 
ky 

Hygirtol process references include 


Davidson, R. I Hydrogen Processing,’’ Petro.euM PROCESSING 





Nov 1956, pr 
Duff, Barrett S., Ammor Cost of from Five 
Different Raw Materials,” Petr M 19 PI 


& 
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FEED FROM 


STORAGE 


Available engineering services for Hygirtol 
PROC DESIGN: 26, 40, 58, 62 

MECH ENGRG: 39, 40, 58, 62 

CONSTR: 19, 26, 28, 39, 40, 58, 62 
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STEAM 
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2nd STAGE 3rd STAGE 


HYDROGEN 












AMINE 


STEAM 








CO., FREE 
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HYDROGEN _— NE AMINE REACTIVATOR 
RVES 3 ABSORBERS 


FURNACE si 


LJ 
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pI 
P ( g: 3..6 \ ( Ref 
On- Ss 4 Svnt ( s P | t I 

M ) t 45-] 
I R. M P D H M i g Pr 

\ 46 

K E a ae t Arne | ks H i Synthesis ¢ 


t PETROLEUM 


Partial Oxidation Process 


STEAM 


WATER IN SHIFT HYDROGEN 









NAT CONVERSION 


CAUSTIC 
WASH 


co 


GAS GEINERATION 
COLUMN 


NITROGEN WASH 





AMINE LIQUID 
REACTIVATOR NITROGEN IN 


\ continuous, non-catalytic process for the production of 
hydroger by partial oxidation ot gas or liquid hydrocarbons 


1 ] 


(i.e., fuel oil, natural gas, et Operation is described as a 


n 


m-catalytic flame reaction of oxygen with gas or liquid fuel 
Compressed air is scrubbed with caustic to remove COs and 
iried. Air is then separated by liquefaction into oxygen (95 
and nitrogen (99.99% ) 


} 


Hydrocarbon feed is preheated and partiall yxidized in a 


generator under controlled conditions with 95% oxygen. Gen 


erator effluent CQ, COv ar 1H > arged to a shitt 
verter with stear here CO ts t to CO it} 
mpanyl yrroductior H t H ! ol CO CO 
removed by methanola e al if alte! 1 | i 
lean 1 CO fecte ‘ t " Rema 








Many oi these process descriptions include Its 





} he 
ces availal le process design, mechat 
i construction. The numerals with ea 
listing refer to the directory of “Engineering and Other 
Service Firms,” pp. 150-152, this issue. Regular numerals 
(1, 2, 3) are for firms reporting actual experience wit! 
the process: italic numerals (J, 2, 3) are for other firr 


provide services tor the process 
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ENGRG: 3, 6, 7 


48. 49. S51, 52, 56, 58, 6 
CONSTR: 3, 6, 8, 11 
49. 52 56 58. 61 62. 66 


engineering serv 
3, 6 ta 
47. 48, 49, 52, 56, 58, 60 


11 2 25. 29, 32, 36, 38, 4 46 
t es. 3 7 5 
8. 11, 17 3, 25, 36, 38 9, 4 46 4 
2 6464 ) 
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Gas & Liquid Drying 





PROCESS CYCLE 
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Who's Who in Refinery Service Firms 


Advisory & consulting 


Licensing 


Vechanical engineering 


* 
* 
@ Process design 
* 
2 


Construction 


ARMISTEAD G CO, GEORGE E-1 
St, NW, Washington 6, D ¢ ph RE 

sc0rge Armistead, Jr, Proprietor 

ffice, Tamion Bidg, Athens 





sreece. Br G consult services with 
me process design 
ATLANTIC REFINING CO, THE E-2 
Passyunk Ave hiladeiphia 1, Pa; ph 
HOward 234 A. Nevison, mgr, Licensing 
ect RG Dept License wn Catforming 
Pentafining processes, and Union Cobalt Moly 
Desulf, Unior nifining, Nitrobenzene Lube 
saece Ran > yay pom toh gay ©. E-3 
mbridge SS h N 
+-98 f eau i r 
ftice E 4 t, New York NY 
. e St. H r Tex A t 
nstr pr le }r 7 h «€ ) t SE 
xtract t ' t ; 
trafract tior 
BECHTEL CORP E-4 
Bush St Fran 4 Calif; ph DOug 


32. C. T. Draney, VP. Branch engrg 
ffice, 4620 Seville Ave, Vernon, Calif. Branch 


ales offices, 485 Lexington Ave, New York 17 


NY O Main St, Houston 2, Tex. Sut 

Bechtel Associates 48 Lexinaton Ave. New 
York 17, NY; Canadian Bechtel Ltd, 25 King 
St W, Toronto, Ont, Canada. Contact company 


for services available 


BECHTOLD, RA C, Constultont E-5 

I87 Sky e Dr, La Habra, Calif: ph 
OWen 7-40 consult, process design 
for some cat jist processe 





BLAW- we co, re PLANTS Div E-6 
0-6th Ay Pittal Pa: ph Expres 


244. C FE. Houck y if S¢ ales. Branch engrg 


150 





Comprehensive information about engineering and 
other firms serving refiners, compiled by Petroleum 
Processing. 


Specific services from these firms are listed with 
descriptions in the Process Glossary, pp. 97-150 

















ffice (Midwest Hq), 180 N Wabash Ave CALIFORNIA RESEARCH CORP E-10 
Chicago, III Branch sales offices, Brown-Marx d Bush St in Francisco 4, Calif; ph Sutte 
ig, Birmingham, Ala 11 Vermont Ave 17 R. L. Humphreys, mgr Invention De 
NW Washington, DC 18 N Wabash Ave velopment. Parent, Standard Oil Co Calif 
Chicago, Ill; Chrysler Bldg, 40 Lexington Licenses Own processes in alky, Calif f 
Ave, New York 17, NY; 931 Suburban Station Cyc Adsorption aromatics re 
Bidg, Philadelphia, Pa. Broad advi consult, 
constr, process design G mech engrg services CATALYTIC CONSTRUCTION CO E-11 
Also has crrangements to icense some cat y j + one lelphia 2 Po ph K 
reforming, hydrogen processing G mfg, isom W. Krickl asst to Pres. Branct 
) oeal Blaw-Knox decarbonizing sf = Jol St S, Sarnia, Ontar 
Yonge St, Toront Ontari Car 
BOVAY, H E, JR, E-7 sales offices 810 Oakdale Ave 
9 Caroline St, Houston 4, Tex ph JA 7 S Quincy St, Tulsa, Okla; 
-4921. Branch engrg offices, 933 W 3rd St Ave, Montreal, Quebec, Canada 
Spokane, Wash; 1742 N 2!st St, Baton Rouge Parent, Houdry Process Corp. Subsid, Catalyt 
La. Advis, con ult mech enagrg for cat, treat G Construction Co of Canada Ltd enarg office 
t processes at Sarnia, Ontario G Toront< Ontario, Can- 
1da Broad constr process lesigr mech 
BRAUN G CO, C F E-8 engrg services with advis G consult services 
0 Fremont Ave, Alhambra, Calif; ph AT- for licensed Houdry processes 
intic 2 31 G CUmberland 3-1131. R. V 
Peaslee, VP-sales. Branch sales offices, 4 CHEMICAL CONSTRUCTION CORP E-12 
Rockefeller Plaza, New York 20, NY: City W 43 t New York 3¢ 4Y ph LOng 
Nat! Bank Bidg, Houstor Tex: Russ Bidg San 1cre 4-940 S Strelzoff jen! sale mgr 
Francisco 4, Calif. Subsids, C. F. Braun G Co nstr, proce fesign ense RGD for hy 
of Canada Ltd an International Corp rogen manuf and sulfur recov 
Broad advis, consult, constr, process design 
mech engrg services. Working arrangements DAY G ZIMMERMANN, INC E-13 
with many process licensors in U.S. and abroad ansom St, Philadelphia 3, Pa; ph LO- 
but joes not engage in licensing or process ist 4-414 j [ Johnsor Jr € rg mor 
promotion Branch sales offices OX th Ave, New York 
3 NY 3 S LaSalle St, Chicago 4, III 
BROWN G ROOT, INC E-9 Constr, process design, mech engrg on cat 
PO Box Houston 1, Tex; ph FAirfax 3-7121 solv rfg G treating processe 
F. W. Bell, mgr Petrol G Chem Div. Branch 
soles ffices. 4100 Clinton Dr. Houston. Tex DELTA hat ee CORP E-14 
Wall St. New York, NY 307 Fourth St SW d Filipe Rd, Houston ) Tex pt 
sigary, Alta, Canada; PO Box 4140, S Sta J ack on 8-2411. G. L. Gudenrath, Pres. Subsid 
Edmonton, Alta, Canada. Subsid, Brown G Root C struction Service Co. Advis, consult, proc 
Ltd engrg office at Calgary, Alta). Contact ess design, mech engrg primarily for cat re 
company for services offered form and treating processes 
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— ENGINEERING CO nerersenveee Eo 15 GASOLINE PLANT CONSTRUCTION CORP E-24 HUSKY OIL CO E-37 
2 5, lulsa |, Ukia; ph LUther 2411. 253 Esp erson Bidg, Houston 2, Tex; ph CApitol Box 380, Cody, Wyo; ph O. K. E. Dyer, mar 
Cone, VP. Advis, consult, Constr, process 2-0302. M. H. Kotzebue, Pres. Constr, process of rfg. Advis consult process design, license 
yn, mech engrg—primarily treating proc- design G mech engrg for light hydrocarbons und RGD for Diesulforming 
GILL, J B, DIV OF PAUL HARDEMAN, INC E-25 HYDROCARBON RESEARCH, INC E-38 
eSASCO Seavies, inte ; E-16 Tennessee Ave, Los Angeles 64, Calif Bdwy, New York 6, NY; ph Digby 9-148 
; c ar sain. oe ee aero h R haw 2-786] nit 7-676] Ww J. Nortor mgr, Contracts Div, Branct 
tices, 2U2 3 — ot a “Gyo ‘ eagles 4 Flint, chf proc engr Branch sales offices 611 2 Furstenwall, Duesseldorf, Germany Hy 
: Reece Se gel he a e . Oskell St, Bakersfield, Calif; 1445 W Quincy drocarbon Engrg, SARL, 44 Ave des Champ 
6 DC eae eae Englewood, Colo; Aparatado del Este 457 Elysees, Paris 8e, France. Branch sales office 
ang ony Lae WOR QRIRETY 28 Caracas, Venezuela, SA. Broad availability Hyrdocarbon Research, Lopez | Mex 
‘ — \ evens ne: MG, Conste for advis, consult, constr, process design G&G DF; General Heitor Pedroso, Rua t / 
° a wrepeliay fee at pai aint digg» mech engrg y Sala 801, Rio de Janeiro Br 
* a ee Sey 1dvis consult constr process ' 
nce, pensions & atety, purchasing, | pit ghar Pt 
ection G expediting, rates G pricing, re GIRDLER CO, THE z E-26 ecn engrg services 
sales G public relatior sysiems, meth Louisville Ky; ph JU 7-7 Ls tae smer, 
G budgets, taxes sales mgr. Branch sales offices, 235 Mont KAIGHIN G HUGHES, INC E-39 
yomery St, San Francisco, Calif; 150 Broadway Atlantic & spencer Sts. Toledo 9, Ot pt 
HRHART G ASSOCIATES, INC E-17 New York 38, NY. Parent, National Cylinder Walt ridge ot A. Abboud, mogr-Che m ¢ 
S Hill St, Los Angeles Calif; ph Ma Gas Co. Subsid, Girdier Corp of Canada Ltd Rfy Div. Branch engrg G& sales office 4 
n ¢ 3 W. L. Luzan, Sales Mgr. Branch Constr, process design for Hygirto!l G Girbotol E Archwood St, Akron, Oh Branch enagra 
rg G sales office, 444 Market St, San sulfur removal office 26 Stanton St, Toledo 4, Ohio. Sub 
INCISCO Calif Broad availability for sids, KGH Engineering Co, Trugas Constructors 
oe process design Go nech engrg, with GRAFF ENGINEERING CORP E-27 See -. ynsult _ yore er arg for 
perience i jistillation G light hydrocarbor 413 Meadows Bidg, Dallas 6, Tex; ph Emer piping and € acti u vai or a re 


finery processes 
son 8-3760. R. A. Graff, Pres. Affil, Inter F . 


national ( s ip llas Advi 
S50 RESEARCH & ENGINEERING CO E-18 atone! Erocess Equip Corp, Dallas, Tex. Acvis, KAISER ENGINEERS DIV, W. J. KAISER 
NV St, New York NY; ph PLaz ; . « co 












































. e. S, tin E- 
O e H. Holt, 2nd Pat Process licens- = 4 RGD for sulfur removal G light hydro 9324 Broadway, Oakland 12, Calif; ph TWir 
Parent, Standard Oil Co (NJ Licenses for Corpor oaks 3-460 R. M. Cornforth, mor rfy sale 
{4 Cat Crack, Suspensoid, Cat Combin Unit Branch sales offices, 300 Park Ave, New York 
1 Hydroforming, Powerforming, Hydrofin GRAVER CONSTRUCTION CO, INC E-28 22 NY 162 od St, NW, Washington, OX 
Sulf Acid Alky, Fluid Coking, Lube Rfg 424 Madison Ave, New York | NY; ph Grant St, Pittsburgh 12, Pa. Parent, Henry 
Phenol Extr, Propane Deasphalt G Dewax) MUrrayhill 8-6149. S. D. Barr, gen! sales mor J. Kaiser Co. with other subsids—Henry J 
ropane Deasphalt G Dewax f Gas Oils Div G&G sales offices at PO Box 1165 Joliet Kaiser Co Canada) Ltd; Kaiser Engineers 
tadiene Extr itl; PO Box 1764, Houston, Tex; PO Box 308 International. Inc Koiser Engineers Oversea: 
Wilmington, Del. Parent, Graver Tank G Mfg Corp. Broad adv consult, constr, process de 
FERGUSON CO, THE H K E-19 Co, Inc. Broad constr services sign, mech engrg services 
rguson Bldg, Cleveland 14, Ohio; ph TOwer 
4 E. D. Hoekstra of Pub Rel. Branch GRese G&G DOREMUS PROCESS CO E-29 KELLOGG co, THE M. W. E-41 
rg offices, Equitable +» Bldg, San Fran 601 Stanford, Houston 6, Tex: ph JA 2-5171 3rd Ave, New York 17, NY; ph OXford 
4, Calif; Socony New York 17 " W. Temple, Jr, chf enar. Subsid, Grebe G 1.5200. R. J. Wolfe, VP-sales; J. M. McAneny 
oper and Wyoming Aves Cincinnati) Doremus Process Co Ltd Advis consult Admin Sales Mgr M. J. Carnesale, Easterr 
kland, Ohio; Brown International Airport constr G process design Div Sales Mar. Branch sales offices, 1407 Russ 
- Ft. Lauderdale, Fla. Branch sales offices, 1 N Bidg, San Francisco 4, Calif (W. R. Dunr 
sal e St Chica 30 ttt Fulton Not! Bank GULF RESEARCH G DEVELOPMENT CO_ E-30 4 Phil tower Bidg Tulsa 3 Okla f 
3, Atlanta 3, Ga. Parent, Morrison-Knudson Gulf Bldg, Pittsburgh 30, Pa; Dr C. W. Mont Hughes 453 Esperson Bldg, Houston 2, Tex 
nc. Subsids, H. K. Ferguson Co of Canada gomery. Patent. Gulf Oil Corp. Advis, consult W. T. McCay Parent, Pullman, Inc. Sub: 
td; H. K. Ferguson Co of Great Britain Ltd licenses. RGD for Gulf HDS (M Ww Kellogg The Canadian Kellogg Co Ltd_ (Toront 
tr, mech engrg for cat reforming and hy primary licensing activity) and Po rm (pat Kellogg International Corp (London); Carn 
jen processing G mfg with some advis and erste ngage Bs. 7 ‘ co panhia Kellogg Brasileira (Rio De Janeir 
t ents assigned to Gulf Oil Corp Compania Kellogg de Venezuela (Caraca 
Kellogg Pan American Cort New York 
FILTROL CORP £-20 HEDRICK ENGINEERING CORP, WYATT C Societe Kelloag (Paris Broad advis. consult 
Washington Bivd, Los Angeles 23 E-31 preliminary planning, constr, process engrg 
‘ a ANaelus 3 11). R. M. Haney. VP Box 1133, Houston |, Tex; ph JA 3-4451. G fesicn G mech enara, licensing, RGD, procure 
xdvis G consult for Contin Contract Filtration M. McGranchan, Pres; D. N. McClanahan, VP ment. operator training. G model making for 
treat) process P. Hall, Admin VP. Some advis, consult, constr ndividuo processes or complete refineries 
G mech engrg ntact Y y for further information 
wise we", CORP E-21 
M M Blidg, Houston, Tex; ph CA 5- eeens, JC, RFY ENGRG SERVICE E-32 KIDDE ENGINEERS-SOUTHWEST, INC, 
oe ‘ Ames, Pres. Subsids, Fish Northwest W Ave H. Temple, Tex: ph Prospect WALTER E-42 
nstructors; Fish Service Corp. Constr: mech 882 . «© Hinds, owner Branch enara PO Box 834 Houston Tex pt JAckson 
3rqg for some coat crack, cat reform, alky office 408 E Ute, Farmington, NM, ph Dovis >-2644. McCormick, asst gen! mar. Branct 
ermal, treating, dist processes. Advis, consult 9130. Advis, consult, constr G process de enarg office, 8! Louisiana Nt! Bank Bidg 
nstr, mech engrg, licensing for light hydro sign for cat, therm, treat G dist processes Baton Rouge, La. Parent, Walter Kidde Cor 
10 rbon processes tructors. Inc. Advis, consult, constr, proce 
HOLMES G NARVER, INC E-33 jesign G mech enara on therm, solv G treat 
FLUOR oo. Nee amnion So hia iy ater” a ee Angeles 7 om opn ng processes 
h ANgelus 2-6111. J.P. Kneubuhl, VP-sales. Branch sales office 1737 H St NW Washing, KOPPERS CO, INC E-43 
rar« enara offices, 3137 Old Snanish Trail tan pc Primarily process desian for eat Koppers Bldg, Pittsburgh 19, Pa: ph Express: 
iston 1. Te Gravbor Blda. 42 xington < nd : ’ 1-33 AY C uecke P-enarg onstr 
‘ VY My 17 NY: 6 59 Dorchocter” ha — . stan reform, hydrogen, isom, alky & liv. Br ranch Rig 45c ° Park ica New 
Ont Canoda Branch sales Pay nes York NY. Advis. consult, c str, proces 
| f Houston Club Bldg. Houston lesiar ‘mech enarg and RGD for Qo drodesulf 
ch x 89-Sth Ave. 17th Floor. New York 17 HONDRY PROCESS CORP E-34 hydrog, thermal, solv rfg, treating G dist 
PC. McKenzie Co. PO Box 10396. Pitts 28 Walnut St. Philadelphia 2 Pa; ph processes = 
th 34, Pa. Subsids, The Fluor Coro of PEnnypacker 5-9490. R. E. Bland, mar, proc 
da. Ltd; Fluor Maintenance. Inc. Affils, sales, H. D. Noll, dir, foreian overs. Subsids LINDE AIR PRODUCTS CO E-44 
; > Acres & Co Ltd: Sinamascter G Brever The Catalytic Construction Co; Catalytic Con New York 17. ph MUrray Hil 
a = im tat Fluor Oraducts Co Santa Fe struction of Canada Ltd. Advis, consult, process Q A division of Union Carbide G Cart 
tic k G Tower. Rroad constr, process design Jesian. mech enarg, licenses and RGD for rp. Licenses Copper Sweetening proce 
e ech enarg and licensing services Houdriflow Houdresid Houdry Fixed- Bed 
he Crack, Houdriforming, Iso-Plus, Cat Dehvdrog LITTLE. INC. ARTHUR D E-45 
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CANADIAN PETROFINA LIMITED 


The Houdriflow catalytic cracking unit at the new Montreal refinery 


of Canadian Petrofina Limited has a nominal design daily capacity oj 
16,000. barrels, comprising 10,500 barrels of fresh feed and 5.500 of 


ycle. The unit provides deep conversion of feed with | 


ugh yields of 
high octane gasoline, light olefins and isobutane. Olefins and isobutane 


are converted by secondary processing to ilkvlate and cat poly gasoline 


All Houdriflow cracking units are designed to permit the refiner to t 


advantage of the new Houdry Mineral Kaolin Catalvst 


PROCESS CORPORATION For information about Houdry Process ind Catalyst 


neer in Catalytic Processes Houdry 


int 


write to 
Process Corporation, 1528 Walnut Street, Philadelphia 2, Pa 





rm “oO 


ooomore 
quality proved 
POWELL VALVES {| 


>z ee 


your Powell Valve Distributor for full facts about quality proved bronze, iron, steel, 


yn-resistant valves. For every flow control problem—there is a Powell Valve to solve it... bet 


THE WM. POWELL COMPANY, CINCINNATI! 22, OHIO... 111th YEAR 
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exhaustive tests prove: 


156 








YEARS 
FROM TODAY 


TUBESEALS: NOW IN FLOATING ROOF 
TANKS WILL OPERATE AS EFFICIENTLY 


AS THEY DO TODAY! 


h can be claimed 
r floating roof seal! 


To determine the efficient life-expectancy of the Ham- 
mond Tubeseal in service, tests were made under the 
worst possible conditions to which a floating roof seal 
can be subjected. The Tubeseal was moved across very 
rough rivet heads, erection burrs and abrasive weld 
surfaces, for a total travel of 70,000 feet. This is equiv- 
alent to a normal wear of more than 36 years in actual 
service. Moreover, as the tests were run dry, there was 
the added disadvantage of the absence of lubricating 
effect normally created by wetted surfaces. Upon com- 
pletion of these rigorous tests, the scuff band had only 
worn through the ribs and had barely penetrated 
through the material, leaving two-thirds of the stock 
intact; proof that the Tubeseal is unimpaired after 
traveling 70,000 feet. 


The 36 year life-expectancy of a Hammond Tubeseal 
assumes no mechanical accident and is arrived at in the 
following manner: Each year a floating roof, in normal 
service, makes about 48 trips to and from top and bot- 
tom of tank. The roof of a 40 foot tank, therefore, will 
travel 1920 feet per year. Assuming 1920 feet of travel 
per year (based upon full depth of travel) and applying 
our accelerated wear test, the Tubeseal will be service- 
able for at least 36 years 5'4 months. 


MMOND TUBESEAIL 


is the most efficient and positive seal known. 


no moving parts 

no mechanical maintenance 

climate proof 

non-corrodible 

can operate to bottom of tank 
or above the top al TUBESEAL 

no vapor space below the seal 

entire circumference has tight ' NO VAPOR 
seal under pressure at all times Ee SAE 

longer working life expectancy 





Hi UBESEAL TEST: 


total travel .... RN REE NST 70,000 feet 
travel over vertical weld ....,....... 46,400 feet 
(on same line) 
Horizontal welded seam crossed .. 21,200 times 
Flat head rivets crossed 63,600 times 


Scuff 
band had worn through ribs and had barely 
penetrated into the main material, leaving 43 
of stock intact. 


Tests were conducted dry with no aid of lubri- 
cant normally resulting from stored product. 


Photos show projections used for test. Included 
are 16”o0f 48” horizontal weld—24” of sharp, 
irregular vertical weld—2 erection burrs—3 34” 
flat head rivets and 2 34” cone head rivets. 


NO EVAPORATION 
NO CORROSION 





aril ite 
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*patented Write for bulletin TS 


WARREN and BRISTOL, PA. * PROVO, UTAH « CASPER, WYO. - BIRMINGHAM, ALA. 
Sales Offices: 


BOSTON 10, MASS. - NEW YORK 20, N.Y. - CINCINNATI 2, OHIO + CHICAGO 3, ILL. + WARREN, PA. 

BRISTOL, PA. + ARLINGTON, VA. + GREENVILLE, S. C. - BIRMINGHAM, ALA. - SAGINAW, MICH. 

SAPULPA, OKLA. - PROVO, UTAH - CASPER, WYO. - LOS ANGELES 57, CALIF. - HAVANA + MEXICO CITY 
“TIPSA,” BUENOS AIRES - CAIRO, EGYPT - PORT-AU-PRINCE, HAITI - LIMA, PERU 


Licensees: CALIFORNIA, CANADA, ENGLAND, BELGIUM, GERMANY, ITALY, FRANCE, JAPAN 
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How much can preheat raise throughput? 


tion costs spotlight the need for How fast is “WRITE OFF”? 
+} so if al “fit arcing are : ; ; 
oe im pron asset ar 1 earnings from increased output and 
ya ether. A look at the 1any refineries write off th st of the 
ll show how this can be done. than 2 vears. Thess +4 
when you add other L 


‘rom the fact that preheated 
20 in fuel costs 


fuel. This assures mort . 
use of fuels you used 


higher flame temperature... and 


the tubes — which raises still For more complete dat 
20 ! Preheater can do for ou 
’ : . - recovery benefits obtainable n 1 
imple, an eastern refinery went from 16,000 bar ill or write the Air Preheater C 
18/20,000 barrels a day when the pipe still was 
vstem. In addition, tem- Wherever You Burn Fuel, You Need Ljungstrom 


The Ljungstrom operates on the continu -gener 


The octane rating of the 


] ative counterflow yrinciple 
ol, was held to narrower F 


: in the rotor act as he 
as much as tu oct 
l I l 0 clane revolves, the heat is trans 


to the incoming cold air 


60 East 42nd Street, New York 17, N.Y 





dont 
waste 
steam 


Nicholson steam traps have a powerful, intermittent 
valve action which closes the valve completely. 
Hardened stainless steel valve and seat are lapped 
and mated—there’s no steam waste, no dribbling. 
And that’s not all. With just one thermostatically- 
operated moving part, there’s nothing to get out of 
order, nothing to go wrong. Nicholson means con- 
tinuous and low-cost operation of your steam-using 


equipment . . . no downtime from trap failure. 





¢ high air-venting capacity ...for faster warmup of 


equipment. 
¢ small and lightweight... easy to pipe and support. 


* each unit steam-tested before shipment. 


So, to get a trap that avoids waste, saves money, 
specify Nicholson. W. H. NICHOLSON AND COMPANY 
14 OREGON St., WILKES-BARRE, Pa. Sales and Engi- 


neering offices in 98 principal cities. 


Write for 
Bulletin 1055 


of Wilkes-Barre 
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LARGER 
‘sse" MIDYVES]  wzrovee 
ELBOWS 


HEAVY WALL CARBON STEEL AND ALLOY 


20” x 10” Reducing 
2” Wall Thickness 
12” Long Radius 2% Cr—1F Mo. 
2%" Wall Thickness 
1%% Chrome 





STRAIGHT REDUCING 


LONG RADIUS LONG RADIUS 
90° ELLS 90° ELLS 


Nominal Maximum The exclusive Midwest method of making all Nominal | Maximum 
Pipe Size | Wall Thickness welding elbows from plate instead of tubing Pipe Size | Wall Thickness 
gives us a FLEXIBILITY OF MANUFACTURE that 
36 1.250 is much greater than by any other process. These 30 2.000 
30 2.000 heavy wall Midwest straight and reducing 26 * 

26 2.000 elbows are available in any material that can 24 2.000 
24 1.500 be secured as plate. The maximum wall thick- 20—| 2.000 
20 1.375 nesses for which we now have equipment are 18 2.000 
18 | 2.250 indicated by the tables at left and right. And, 16 1.500 
16 2.125 because it is easier to get plate than tubing, 14 1.750 

14 1.750 better delivery is another advantage. Still : So 


12 7.000 another is the close tolerances inherent in our 12 2.250 


process. 10 | 2.000 

8 1.750 

1.000 

625 

150 

625 

625 You will find it to your advantage to send us y, 375 
375 your inquiries. 


500 ceca 


traight elbows can be furnished with LONG large diameter 
NTS at no extra cost. All thicknesses less shown above are ( 
hose shown above are, of course, available *Refer to factory 


10 | 2.000 

8 1.750 Quality control goes beyond all code require- 
1.000 ments. The longitudinal weld of every heavy wall 
625 elbow is completely X-rayed as standard 
750 procedure in our method of manufacture. 


MIDWEST PIPING COMPANY, INC. 
Main Office: 1450 South Second St., St. Lovis 4, Mo. «+ Plants: St. Louis, Clifton, N. J. and Los Angeles 


Sales Offices HOUSTON 2—1213 CAPITOL AVE. NEW YORK 7—50 CHURCH ST. 
ASHEVILLE (BOX 446, SKYLAND, N.C.) CHICAGO 3—79 WEST MONROE ST. LOS ANGELES 33—520 ANDERSON ST. ONEIDA, N.Y.—282 NORTH MAIN ST. 
BOSTON 27—426 FIRST ST. CLEVELAND 14—616 ST. CLAIR AVE. MIAMI 34—2103 LE JEUNE RD. SAN FRANCISCO 11—420 MARKET ST. 


STOCKING DISTRIBUTORS IN PRINCIPAL CITIES 








7675 





This giant 37 ton Cat Poly Reactor 

is one of 4 units shipped to a large 

petroleum refinery in the Stote 

of Washington. It is 4’-3'/.” in 

diameter by 32-0” long and ha: 

a 1¥%\6” thick shell. Each of 

its 8” thick heads is attached 

to the shell channel with 28 

special alloy stud bolts 23/,” 

diameter by 15'/s” long having 

nuts 4'/;” across the flats 

Into the 53/,” thick tube sheets 

190 tubes, 2'/” 0. D., No. 5 

gauge and 30’-0” long, are rolled 

and seal welded. Designed for 

1,230 Ibs. pressure on the tube side 

the reactor was completely X-rayed 
and stress relieved. 


Vogt, a leading builder of shell 
and tube reactors for poly plants, has 
the competently skilled personnel 
and modern mechanical facilities with 
which to provide heat transfer 
equipment for the most exacting 
services in petroleum refineries, 
chemical plants, and related 
industries. 


A bulletin describing the wide 
range of heat transfer equipment 
built by Vogt is available 

y upon request. 


Address 
Dept. 24A-XPP 


HENRY VOGT MACHINE CO., LOUISVILLE, KENTUCKY 


BRANCH OFFICES: NEW YORK, CHICAGO, CLEVELAND, DALLAS, PHILADELPHIA, ST 


LOUIS, CHARLESTON, W. VA; 


‘ 
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Color Coat No. 261 adds 
lasting beauty to Insul-Mastic 


Gilsonite protective coatings 


NEW “a COLOR COAT No. 261 


COVERS BLACKEST SURFACES 


solves these difficult finish problems... 
ADHESION Color Coat No. 261 is the one finish that will stick 


to and cover black bituminous mastic coatings, 
old or new...as well as concrete, brick, cinder 


a 
block, porous roofing tile, asbestos shingles, : 
stucco—and properly primed wood and metal 
Dries in approximately 30 minutes! j 

CONTRACTION Color Coat No. 261 leaves a tough pigmented — | 

EXPANSION plastic film that flexes with expansion and con en 
traction of base material. /deal for color keying 
service lines! 

DURABILITY Color Coat No. 261 takes weather in stride, and 


also shows remarkable resistance to sunlight, 
gases, corrosive fumes, cleaning compounds and 
many solvents! 
FRESH Color Coat No. 261 is available in Rose, Light 
COLORS Green, Light Blue, Light Yellow, Light Buff, Light 


Gray, Dark Gray and White—and in an unlimited ni dified , in di , 
variety of do-it-yourself colors. Safe to store i gaint sae eh en ee cagytninter 


and apply! combined with selected chemically inert 
: pigments. Application is economical by con- 
ventional spray equipment, brush or roller. 
is, B : MAIL THIS COUPON TODAY TO: 

INSUL-MASTIC CORPORATION OF AMERICA 

A oe ores West 61st Place, Summit, Illinois 
- C) Send Information Hove Representative call 
PISU!-, CY. : Name Title 
Company 
soliamaties OF AMERICA rie 


7752 WEST 61st PLACE . SUMMIT, ILLINOIS City State 


What Is Insul- Mastic 
Color Coat No. 261? 
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STP at A 


For catalytic reforming... 


Cia 
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Forty refineries specified Clark 


4 User 












Location No. of Units 
| Atlantic Refining Company, The Point Breeze, Pennsylvania 2 4 
BP Refinery (Kent) Ltd. Kent, England 1 
Burmah-Shell Refineries Ltd. Bombay, India 1 
Bahrain Petroleum Company, Ltd., The Bahrain, Persian Gulf 1 
Caltex Petroleum Maatschappij N.V. Pernis, Holland 1 









Compagnie Francaise de Raffinage La Mede, France 








1 
Gulf Oil Corporation Girard Pt., Pennsylvania 4 : 
Gulf Oil Corporation W. Pt. Arthur, Texas 4 i 
7 Eastern Canada 1 
McColl-Frontenac Oil Company Limited Montreal, Canada 1 








Ohio Oil Co., The 


Robinson, Illinois 1 
Phillips Petroleum Company Phillips, Texas 1 
Phillips Petroleum Company Kansas City, Kansas 1 
Pure Oil Company, The Smith Bluff, Texas l 
Refineria de Petroleos de Escombreras, S.A. Cartagena, Spain 2 



















Shell Oil Company Wood River, Illinois 
Shell Oil Company Deer Park, Texas 
Shell Oil Company Houston, Texas 


Shell Oil Company Anacortes, Washington 
Shell Oil Company of Canada Limited Montreal, Canada 


— — RD — PRO 








Shell (Refining) Australia Pty. Ltd. 
Sinclair Refining Company Marcus Hook, Pennsylvania 
Sinclair Refining Company E. Chicago, Illinois 

Societe Francaise des Petroles BP Dunkirk, France 

Societe Industrielle Belge des Petroles 


Geelong, Australia 











— = PD A 


Antwerp, Belgium 
























Socony Mobil Oil Company, Inc. Paulsboro, New Jersey 1 
Societe per !’Industria Italiana del Petrolio La Spezia, Italy 1 
Standard Oil Co. of California El Segundo, California 2 
Standard Oil Co. of California Richmond, California 2 
e Central Kansas l 
Standard Oil Co. of Ohio Toledo, Ohio 2 
Sun Oil Company Toledo, Ohio 1 
D-X Sunray Oil Company Tulsa, Oklahoma 1 
Suntide Refining Company Corpus Christie, Texas 2 
Texas Company, The Wilmington, California 1 










Texas Company, The 


Laurenceville, Illinois 2 

Texas Company, The Westville, New Jersey 2 al 

Texas Company, The Pt. Arthur, Texas 5 3 

Tidewater Oil Company Delaware City, Delaware 1 
1 Wilshire Oil Co. of California Norwalk, California 2 










*Name furnished on request 
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| GO choose Clark 


Vertically-split centrifugal compressors 


Forty major refineries are using or have ordered Clark 
vertically-split centrifugal compressors for their 
reforming needs. That’s over 60% of the total requiring 
centrifugal compressors. 


We could mention many reasons why these Clark units 
outsell all other makes combined, but we prefer to let 
the facts speak for us. Remember 6 out of 10 are Clark 
... how about your next reformer? 


CLARK BROS. CO., OLEAN, N. Y. 


One of the Dresser Industries 
Offices in Principal Cities throughout the World 





Centrifugal 
Compressors 
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€ /S DESIGN LEADERSHIP.../” Acticn! 





New ECaM 
High Voltage 


(2200-4800 VOLTS) 





Accessible from Front... 


(Solid back) « Starters may be mounted against wall 
or in double row, back to back 


Safe... 


Starter DISCONNECTED from bus as door is opened NO BRAW-OUT NEEDED - Arc shields slide 
? P . out horizontally, making front and rear con- 
Low voltage section isolated from high voltage 


tact-tips removable with standard wrench. 
/nterlocked... 


— 3 Interrupting Ratings 
against accidental closure by simple rod mechanism . 
Large wiring space for incoming leads for Squirrel Cage, Synchronous 


and Wound-rotor Motors 





EC&M's new ZHA Starter not only saves valuable 
floor space—it provides more accessibility and con- 


é 1. CLASS £1 - 50,000 KVA (symmetrical) based 
venience than ever before. Starters are available with 


on certified tests. 





self-contained bus in isolated compartment. A gang 2. CLASS E 2-With current limiting fuses and high 

of starters requires only one incoming feeder. Addi- interrupting capacity contactor. At 2300 volts: 

t 5 cheat he adiied ded ith ‘ 150,000 KVA, 3 phase; 60,000 RMS amperes i 

onal Starters Can He adced as needed Wilh NO sacri- asymmetrical. At 4,800 volts: 250,000 KVA, 3 i 

fice in neat, streamlined appearance. All starters are phase; 60,000 RMS amperes asymmetrical. 

self-contained and complete with control transformer 3. VALIMITOR® » May be used on a bus of unlim- ~ 
l olta or tt : its. ited short circuit capacity, through the use of a =. 

supplying ape vol - : pushbu on circuits contactor with an interrupting rating of 50,000 ‘ 

Write for BULLETIN 8130-F KVA, and reactors which limit any fault current i 
to a maximum of 25,000 KVA. ; 


THE ELECTRIC CONTROLLER & MFG. CO. 


A DIVISION OF THE SQUARE D COMPANY 
CLEVELAND 28 + OHIO 





er ee or 


i Dn LC 
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Take towers This one is saving a 
large southern refinery $20,000 a year 





in maintenance costs. Solid 7 16-in. 


Monel* nickel-copper alloy walls save 





the caustic stripping tower in the re- 
finery’s Unisol unit from the corrosive 
bite of 47° Baume caustic at 290° to 
300°. 





Experience spurs use of 
| Monel for handling caustics 


Heat exchangers (left) Here’s a preheater that is 
exposed to contaminated caustic entering the regenera- 
tor tower and to pure caustic leaving. Despite severe 
conditions, the preheater is giving trouble-free service. 
Shell and tubes are Monel alloy. 


Agitators (lower left )— In this large agitator tank at an 
eastern refinery, bottoms and sides up to 6 ft. were re- 
placed with Monel alloy. A wise choice. Monel alloy 
has proved to be the most economical material to use 
for this service. 


—- 





Experience like this has led to the use of Monel 
alloy for a variety of other caustic processing units: 





reboiler tube bundles, hot caustic lines and caustic 





storage vessels, to name a few. In petrochemical plants 
using caustics, Monel alloy guards product purity. 








Making available field experience in overcoming 
caustic corrosion is one of Inco’s many services. Why 
not take advantage of this service? Send us details of 
your problem and our Research and Development 
Engineers will work with you to provide a solution. 




















THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street New York 5, N. Y. 


INCO, Nickel Alloys 


Ni one 4 ... for minimum maintenance 
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Pe oe J a till 
- ox 


oe 
oy 


ow-80% of detergent 
oil-additives are Barium-hased ! 


The overwhelming preference continues to grow... BARIUM OXIDE 


BARIUM OCTAHYDRATE 


(FLAKE AND CRYSTAL) 
As the principal supplier of barium chemicals, BARIUM PENTAHYDRATE 


reflecting the outstanding performance of barium- 
based detergent oil-additives. 


Westvaco® developed readily soluble barium Lane 


values in several forms from which these superior BARIUM NITRATE 
additives have been compounded. To keep well BARIUM PEROXIDE 
ahead of the demand, we have steadily increased BARIUM CARBONATE 
our productive capacity and added substantially to 


our ample mineral reserves. BARIUM SULFIDE 


We will be glad to send you a copy of our 24-page 
booklet which gives complete information on 


Westvaco Barium Chemicals. 
We Westvaco Mineral Products Division 
R FOOD MACHINERY AND CHEMICAL CORPORATION 
161 E. 42nd St., New York 17 * Chicago Cincinnati Houston Philadelphia Newark, Calif. 


* 
. 
L EMCO, BECCO”™ peroxygen chemicais + FAIRFIELD® pesticide compounds + FMC® organic chemicais + NIAGARA® insecticides, fungicides =» 
industrial eulipnmur - On10-APEX® plasticizers and reeine ° 


WESTVACO® alkalis, solvents, phosphates, barium and magnesium chem * 
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TYPE 1500 


chility of holding mechanism insu 


CK, — plug alignment 





ting of the plug is quick, easy 
; in heading up the Ohio Type 
Return Bend. The convex and 
ave surfaces of the special equalizing 
s lillustrated in the inset above) 
oper alignment between set 
lar and plug at all times under 
Operating conditions. There is 
ptional strength of closure 
- uniform stress in tension 
ar about holding mechanism 
dy. To assure easy removal, the 
00 Return Bend has a floating 
eehich eliminates thread 


FOUR SERIES—850, 1275, 1700 and 2000, with 
ten sizes in each series (2” to 6%”). 





THE OHIO STEEL FOUNDRY CO. 


SPRINGFIELD, OHIO 
Plants at Springfield and Lima, Ohio 


TO THE MAN ABOUT TO MAKE 
‘ 

Somewhere, today—or tomorrow—some man 

in some company will be making the impor- 


tant decision to embark on a major expan- 
sion program. 


To that man and his company Procon 
offers a world-wide construction organization 
which has proven—time and again—its ability 
to get the job done right up to the minute 
and right up to every specified requirement. 


Whatever the job is, oil refinery, petro- 
chemical plant or chemical plant, Procon’s 
complete design, engineering and construc- 
tion facilities, its background of proven 
accomplishment over the years, justify the 
final decision, ‘““Give the job to Procon!”’ 


PROCON Pucossoeacte’ 


1111 MT. PROSPECT ROAD. DES PLAINES, ILLINOIS, U.S.A 


PROCON (Canada) LIMITED 


TORONTO 18, ONTARIO, CANADA 


PROCON ( Geceac~ Fasc) LIMITED 


LONDON, W.C. 2, ENGLAND 


WORLD-WIDE CONSTRUCTION FOR THE PETROLEUM, 
PETROCHEMICAL, AND CHEMICAL INDUSTRIES. 











Sa 


—— 


PETR E<9 electric processes 


are contributing 


as ae : 
=. 


to the AUTOMATIC ‘CONTRO! 


- 


= 


ie 


4 7 


; iF of petroleum producing 
Fi olin 


| et 


crt) )DlUlUC<éaeaadzrNnA refining Operations 


Throughout the world, Petreco electric processes are eliminating 
the many problems and uncertainties that used to grow out of proc- 
essing guesswork. 


By incorporating the advantages of automation, Petreco units 
are changing many a processing “art” to an exacting science. 

Petreco designs, constructs and services electric petroleum treat- 
ing equipment to perform many processing functions—automatically, 
ontinuously and with precision control. 


DEHYDRATION For compiete information on any 
or all of these processes: 
ELECTROFINING 
SWEETENING 
DESALTING 
LUBE OIL TREATING 
DESAPONIFICATION 
SEDIMENT SEPARATION 
@ DEHVORATION 
SEDIMENT SEPARATION 


WRITE 
- CALL 


A DIVISION OF PETROLITE CORPORATION 


3202 S. Wayside Drive, Houston 1, Texas e 1390 East Burnett St., Long Beach 7, California 


Specialized Electric Petroleum Treatir 
DESALTING e DEHYDORATING e CAUSTIC WASHING e ACID TREATING e DOCTOR TREATING 
SWEETENING e NAPHTHENIC ACID REMOVAL e SEDIMENT REMOVAL 


9 
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YOU CAN SAVE 
UP TO 70%... 









e DEHYDRATING 
SWEETENING ¢ NAPHTHENIC ACID REMOVAL ¢ SEDIMENT REMOVAL 


3202 S. Wayside Drive, Houston 1, Texas ¢ 1390 East Burnett St., Long Beach 7, California 


See Back Cover 








Caustic Wash 

Acid Treat 

Doctor Treat 

Water Wash 
Remove Nitrogen & 
Arsenic 





Re oe by installing 
IK Nie i PETRECO 
ef «ELECTROFININ( 






~ 



























easily save you up to 70% on insta 


pumps, less piping, smaller area. 


... and also save on 
d operating costs 





process in which the distillate 


The result is a clean separation ‘ 


product loss. 


WE'D LIKE TO 
TELL YOU MORE 


about the Petreco 
Electrofining Process 
..and we do in our 
new Bulletin. Write 
for your free copy. 


Tp 
7 


*+°5 
a 





© 


A DIVISION OF PETROLITE CORPORATION 


SPECIALIZED ELECTRIC PETROLEUM TREATING 


e CAUSTIC WASHING ¢ ACID TREATING # DOCTOR TREATING 
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Petreco Electrofining equipment car 


lation. The reasons are readil; 
apparent: it’s a once-through, single 
unit installation that requires fewer 


nn ee Dn ee 


because it’s a continuous, automati 


contacted with exactly the righ 
amount of treating agent, in th: 
correct intensity for the proper tim: 


hydrocarbon and chemical agent 
with a minimum carry-over an¢ 




















U, TOO, COUId Spend 
a lifetime studying 
EAT EXCHANGER TUBE 
problems... 





stal 
dil; 
ingle 
pwer 








put there's an @asy way 
ifs TO Save yourself 
em TNat kind of work 


@® 
ee 


the 

ime 

“yp ; 

ent Simply pick the brand of Heat Exchanger Tube that starts out in life 

oan as a CONTINUOUS-CAST billet ... Scovill Phosphorized Admiralty. 
Only in Scovill’s unique continuous casting process do many carefully 

— i controlled melts of alloy BLEND together in the casting process 

4 to produce such SOUND and UNIFORM billets for subsequent 

a hot extrusion and cold-drawing into Heat Exchanger Tube. Exceptional 

| uniformity of chemical composition and uniform distribution of 


the inhibitor (phosphorus) mean longer tube life. 


Scovill Manufacturing Company, Mill Products Division, 99 Mill Street, 


Waterbury 20, Connecticut. Phone PLaza 4-1171. 


imply put it up to... Bjelebyiias 





HEAT EXCHANGER TUBE FoR APPLICATIONS FROM MARINE TO PETROCHEMICAL... 
FROM COMPRESSOR INTERCOOLERS TO “CAT-CRACKER” EXCHANGERS. ..IN THESE POPULAR ALLOYS 
Phosphorized Admiralty « Admiralty « Arsenical Admiralty e¢ Naval Brass e Red Brass, 85% e Deoxidized Copper 
Arsenical Copper « Cupro Nickel 10%—20%—30% « Aluminum Brass « Aluminum Bronze,5% « Muntz Metal « Duplex Tube 





n > FS . ban , ’ 
OLEUM PROCESSING, May, 1957 See Back Cover for more information on products and ser 


vices 









The photograph above shows a scale 
model of part of the huge Fawley Refinery of 
Esso Petroleum Company Limited. 

Foster Wheeler was the prime contractor for 
this complete “grass roots” refinery. It now 
has twenty-one process units and more are projected. 


© FOSTER WHEELER DESIGNS AND BUILDS 


PETROLEUM, CHEMICAL AND PETROCHEMICAL PROCESSING PLANTS 


ANYWHERE IN THE WORLD 


\y) FOSTER 


NEW YORK e LONI 
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¥chemicals 


i FAWLEY 














NEW PETROCHEMICAL PLANT for England's Largest 


Refinery, will be designed and built 


by Foster Wheeler 


SYNTHETIC rubber and plastic hydrocarbon 
raw materials (ethylene, propylene, butylene 
and butadiene) will be produced from 250,- 
000 tons per year of petroleum intermediates 
in a major process installation at the Fawley, 
England, refinery of Esso Petroleum Com- 
pany Limited. Foster Wheeler, who built the 


new Fawley petroleum refinery, the largest 


in England, will also provide mechanical de- 
sign and construction for this petrochemical 
project. Esso Research and Engineering Com- 
pany supplied basic process design data. 

These basic hydrocarbon products repre- 
sent a new and very substantial source of raw 
material for the British synthetic rubber and 
plastic industries. 


Foster Wheeler Corporation, 165 Broadway, New York 6, N. Y. 


WHEELER 


ST CATHARINES, ONT. 
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You 
should 
know ! 


SERVRITE © 


Thermocouple Wire 
with 
BONDED STAPLE INSULATION 


Many inherent advantages of this 
newly developed bonded staple yarn 
insulation make it adaptable to a 
wide range of applications. It is 
suitable for continuous use at tem- 
peratures up to 1600° F. and in 
adverse atmospheric conditions. It 
is flexible, tough, does not powder, 
and can be color coded. 

Gordon’s research and product 
development laboratory has worked 
out the application of bonded staple 
yarn to thermocouple wire and,.now, 
offers to industry any Serv-RITE 
thermocouple wire or thermocouple 
extension wire with this new insula- 
tion. The commonly used wires are 
available for delivery from stock. 

Gordon service engineers shall be 
glad to advise on the use of this new 
insulation in your particular appli- 
cations. Write for full particulars. 


Ask for Bulletin No. 1200-1 
This bulletin gives the advantages of 
bonded staple yarn insulation and order- 
ing information on several commonly 


used wires 
7008 


CLAUD S. GORDON CO. 


633 West 30th Street, Chicago 16, Illinois 
2001 Hamilton Ave., Cleveland 14, Ohio 


ARHEA 


GASKET © 
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How to Do a Better Job of 
LOW TEMPERATURE 


INSULATION 


A SPECIAL REPORT—Insulation for ‘‘cold" areas, 


below freezing, require different materials, different 


methods, and a radically different approach than 


insulation for "hot" areas. Don't miss this “must” 


piece that describes the basic low temperature in- 


sulation problems and today's accepted methods 


of solving them. 
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At 1957 Power Fair, engineers witness proof of... 


TURBO-UNIFLO PERFORMANCE 


no better way to judge the per- 


ce of an engine than to see it in 
on. That’s why more than 250 
and pipeline engineers recently 
ed in Buffalo, N. Y¥, to attend 
ngton’s 1957 “Power Fair.” 

of the show was the new SUTC 
-UNIFLO gas compres- 
e only two-cycle engine compres- 
th exhaust powered turbocharg- 
m start-up through full-load, the 
O-UNIFLO features remarkable 
ty over the complete 
and load requirements. 


engine 


range of 


The audience was impressed by the 
TURBO-UNIFLO’s smooth start and 
quiet operation (as much as 20 decibels 
quieter than engines with mechanically 
driven scavenging systems). Next came 
the overload demonstration to prove 
the very conservative engine rating. 

To show stability, engine speed was 
gradually reduced while maintaining 
full torque. 320 rpm... 270 rpm... 230 
rpm (at this point someone offered to 
bet that it couldn’t go below 150). But 
down it went... all the way to 105 rpm 
before reaching its stalling point. 


But this is only half the story. Your 
Worthington representative will be 
glad to give you all the facts about the 
new SUTC TURBO-UNIFLO engine. Get 
in touch with your nearest Worthington 
district office or write to Section E-73, 
Worthington Corporation, Harrison, 
N. J. In Canada: Worthington (Canada) 
1955, Ltd., Brantford, Ont. 


WORTHINGTON 


—— = $e 
LAL jit, oe > 











SEND 


, , FOR 
-»e Equip Your Tanks With MORE 


BS:B Lightweight Tank | INFORMATION 
Vents and Flame Arrestors! | ON 


ERTI 
The BS&B Tank Vent, Type 76-16, fea- | ADV SED 
tures a floating seal for positive shut-off PRODUCTS 
under both pressure and vacuum. Positive OR 

seal is effected without utilizing the weight | 

of the hinged cover. Vapor pressure within | SERVICES 
the tank (or atmospheric pressure in the 
case of vacuum) maintains seal. Cover and 
major internal components are aluminum 
with stainless or plated steel hardware; 
plastic coated bases are cast iron. These 
vents mount to 125 lb. ASA bolting circles 
in sizes 6” through 12”. 


BS&B Flame Arrestors, Type 76-18, for 
free vent systems, may be mounted either 
horizontally or vertically. End connections 
are 125 lb. ASA flanged for mounting to 
open vent lines of process vessels. Flame 
bank end flanges are identical to those of | 

pe Type 76-17 Arrestor Vent Bases (be- | EASY 
iow). Lightweight, maximum venting ca- | 

pacity and servicing ease are important SERVICE 
features of the Flame Arrestor. | CARD 


BS&B Arrestor Vent, Type 76-17, com- ON 
bines the features of Types 76-16 and | 


76-18 described above. It functions both 

s a tank breather and as a cartridge type TRADE 
flame arrestor to prevent ignited vapors 

from flashing back into the tank. sae SHOW 
bank is secured by two quick opening V- BACK 
clamps for easy access to unit for inspec- 
tion or servicing. Normal venting with the 
flame bank removed is maintained by 
simply securing the top unit to the base 
with one V-clamp. Internals of flame bank 


are alternate layers of flat and corrugated 
aluminum strips, in a continuous roll. 


Ask your BS&B Representative for 
Catalog 76-16 or write direct to... 





























IVALLS & 
RYSON, INC. Non 


Safety Head — Vent Valve Division, Dept. 2-D5 
7500 East 12th Street 
Kansas City 26, Missouri 


yo 
"Campus of proouct 
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This YARWAY IMPULSE STEAM TRAP } 
is for extra heavy condensate loads}, 








—_— 
Pg Fe 
. ~to°= 
We. - 
non eS. 
man = Seams Te 
<6 ee cog M4 


YARWAY 
SERIES 


VALVE - DISC 
ASSEMBLY 










The famous Yarway “impulse” principle of ther- 
modynamics that revolutionized steam trapping 
many years ago, is now applied to a steam trap for 
extra heavy condensate loads—the Series 40 eh 
Impulse Steam Trap. Users report with this trap 
they obtain quicker heating, higher and more 
even temperatures in their process equipment. 


It also incorporates all the other advantages of 
earlier Impulse trap designs, such as—immediate 
response to load changes, no air binding, light 
weight and small size. Maintenance is low, thanks 
to stainless steel body and working parts. 


@ Cross-section Yarway Series 
40 Impulse Steam Trap. 


High condensate capacity of Yarway Series 40 
Impulse Steam Traps makes them ideal for heavy 
condensate loads on large autoclaves, cooking 
STANDARD SERIES 60 kettles, dryers, heat exchangers, heating coils, 
YARWAY IMPULSE TRAP presses, unit heaters, etc. 
Suitable for all pressures up to 600 lbs. maximum, 
without change or adjustment. Operates against 
back pressures up to 50%. Five sizes, 14’, 34 





For normal steam trap applica- 
tions the standard Series 60 


Yarway Impulse Steam Trap is 114". 2” and 214” 

recommended. For extra light con- ite “tibia 

densate loads use the Yarway Your Yarway man will furnish a Yarway ‘‘40” 
20-A Impulse Steam Trap. for 90-day free trial in your plant without oblig 
Both are described in Yarway tion, or write for Yarway Bulletin T-1746. 


Bulletin T-1739X. 
YARNALL-WARING COMPANY 
153 Mermaid Avenue, Philadelphia 18, Pa. 


IMPULSE STEAM TRAP 


OVER 1,000,000 YARWAY IMPULSE STEAM TRAPS USED 
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(Jama better seal against leakage 
across fractionating trays 











Troy Seal Dumbell for 
ealing joints between 
ray sections. Two re- 
ilient Asbestos- 
onel strips spaced 
pproximately 1°’ 

part. Installed 


Tray Seal Flat for seal 
ing tray circumference 
at supporting ring. Ap 
proximately 1/16" x 1 


®Metex Tray Seal Tapes—Pure Asbestos Fiber and Knitted Monel Wire... 


Proved by more than two years on-stream service in a large East Coast 
refinery, Metex Tray Seal Gaskets * have cut leakage previously ex- 
perienced by as much as 84%! Because they contain no cotton, Tray Seal 
Tapes showed no charring, even at temperatures of 750°F. No replace- 
ments were needed at turn-arounds and tightening of a few bolts was the 
only attention required. 
Installed like conventional tapes, these new gaskets have proved more 
effective than any other gasketing previously used. Bolts between tray sec- 
tions are readily pushed through the sheath around Tray Seal Dumbell — 
no punching required. Use Tray Seal Flat around tray circumference and 
where un-punched gasketing can be used. 
If you are faced with operating and production problems resulting from 
excessive tray leakage, write today for detailed information and experience 
data on these two new Tray Seals. No obligation, of course. 


1. ®International Nickel Co. 2. U. S. Patent #2,761,203 dated September 4th, 1956 


METAL TEXTILE CORPORATION 
ROSELLE, NEW JERSEY 


Representatives in principal cities throughout the world 


ree ge ee as Kes 2 ar ae Me, Ea Ss, 
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ASCENDING & DESCENDING GASES (IN °F) 
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Here are the facts 


The first vertical cylindrical heaters provided even cir. 
cumferential heat input, but vertical flux distribution 4 
varied considerably, from high transfer at the bottor 
of the tubes to low rates at the top. Improvements i: 
design during the past twenty years have overcom 
this difficulty, by providing proper firebox proportions 
a reradiating cone, and burners specifically designe) -4 
to the requirements of the furnace. 

It is significant that only Petrochem-Isoflow furnace 
incorporate all three of these critical items of design 

The small, hot cone tip reradiates to the tubes, acros 
a considerable distance. Because of the conical shay 
employed, each higher element of the cone is of large: 
area, and closer to the tubes than the section below 
These factors compensate for decrease in cone temper: 
ture from tip to base, provide relatively constam’ 
radiant heat transfer over entire upper tube length. F7 

The cone also serves to divert flue gases along th: 
upper ends of tubes, which adds convection heat trans 
fer over this length. It also initiates a high rate of fire 
box recirculation of combustion products, by coolin; ) 
the gases in their passage across the tubes. 

Being cooler, and therefore heavier than the risin 
gases in the center of the firebox, the gases adjacen' 
to the tubes fall to the bottom of the heater by therm: 
siphon effect, increasing the heat input to the rear 
the heating elements by convection. The descendin; 
gases also serve as a buffer between hot gases and th 
lower ends of the tubes and dilute the products of com 
bustion. The special burners, by developing a symme'f > 
rical flame pattern, contribute to the equality of hea 
distribution over the entire radiant tube length. 

Of the design features mentioned above, the cone i 
of the greatest significance because it is essential | 
even radiant heat distribution. : 

Experienced operators know that even heat distribu 
tion improves product quality, decreases tube deteriors : 
tions, results in longer, trouble-free operating cycle§ 7 





















To check radiant flux distribution in Petro-Chem fury 
naces, exhaustive tests were made under actual operat{ 
ing conditions; some of the results of these tests a 
indicated in the two adjacent drawings. 
Left: Plot of isotherms in a Petrochem-Isoflow firebougy 
illustrating the uniformity of firebox temperature 
Right: Plot of flue gas flow patterns and velocities,  /em 

onstrating the high gas recirculation rates. : 
Both of these phenomena are the result of proper firé 
box proportions, the two-fold action of the cone, am 

symmetrical flame pattern, : 


In addition to even heat distribution, other all-impor- 
tant factors which determine the value and efficiency 
of processing furnaces include: 
MAXIMUM FUEL EFFICIENCY 
PLENUM CHAMBERS FOR 

HAZARDOUS AREAS 
SIMPLICITY OF DESIGN 

AND CONSTRUCTION 
EXCESS DRAFT FOR 

HIGH OVERLOAD 
EXPLOSION RESISTANT 
MINIMUM GROUND SPACE 
SHORT LENGTH OF 

LIQUID TRAVEL 
ZERO AIR LEAKAGE 
LOW PRESSURE DROP 
LOW MAINTENANCE 








In every case where these 11 all-important design 
characteristics were employed to compare one type of 
furnace design with another, PETROCHEM-ISOFLOW 
FURNACES were proved more economically desirable 
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UNLIMITED IN SIZE...CAPACITY...DUTY 





PETRO-CHEM DEVELOPMENT COMPANY, INC. 
122 East 42nd Street, New York 17, N. Y. 























REPRESENTATIVES: 

Rawson & Co., Houston * William H. Mason Co., Tulsa * Lester 
Oberholtz, Los Angeles * Faville-Levally, Chicago * D. D. 
Foster, Pittsburgh * Turbex, Philadelphia * Flagg, Brackett 
& Durgin, Boston * G. M. Wallace, Denver & Salt Lake City 


International Licensees and Representatives: 

SETEA —S.A. Comercial, Industrial, y de Estudios Tecnicos, 

Buenos Aires, Argentine °* Industrial Proveedora, Caracas, 

Venezuela * Birwelco Ltd., Birmingham, England * Societe 

Anonyme Heurtey, Paris, France * Societe Anonyme Belge, 
Liege, Belgium * Hvertey Italiana S.P.A., Milan, Itcly 











DESCENDING GAS VELOCITIES IN FT./MIN. 
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Inner secrets of inner valves 


FACTS EVERY CONTROL VALVE USER SHOULD KNOV 


This is a rare photograph . . . presented in a com- 
pletely unretouched form. It shows the inner valve 
of leading makes of diaphragm control valves. The 
inner valve determines the control result. 

The most amazing fact is the size... all are 
listed as two inch valves. All are high lift. But 
compare them. 

Note the Krerey & MUELLER inner valve at the 
far left. It equals the others on every point of con- 


sideration ; exceeds on many. Look at the diameter 
across the skirt ... that’s one reason for the re- 
markable C, of K&M valves. Look at skirt length; 
the solid, not fabricated, design. Measure 
the rugged guide posts and the large column. 
Examine the machining and the super-finishing. 

It’s no wonder .. . K&M is the valve that likes 
to be compared. It’s a better valve and a better value 


by every measure of comparison. 


write for the K&M Valve Engineer- 
ing Data Catalog, Bulletin CV53. 


KIELEY & MUELLER, INCORPORATED 


Oldest Pressure and Level Control Valve Manufact rer 


64 Genung Street, Middletown, New York 
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The retractable tank, with labor-saving hydraulic 
power, and finger tip control, is the answer to the 
demand for an automatic fast-opening filter. 


Fixed immovable head, eliminates the necessity 
to break pipe connections with the attendant 
danger of spillage in opening the filter. 


Fast action, Sparkler Passalaqua, cover seal. Lock- 
ing ring actuated by a single hand lever enables 
the operator to break the filter cover seal in 
seconds without mechanical power. O-ring gasket 
seal tightens with increased internal pressure. 
A.S.M.E. approved. 


SPARKLER Heavy Duty 
Retractable tank... quick opening filter 
4 


5 


Built to handle products 
with a high percentage of 
bulky solids, with long op- 
erating cycles. 


Filter Model MCR 


MCR plates have a large outlet at the top in addi- 
tion to the bottom drainage outlet. This reduces 


flow resistance through filter elements. 


Plates are spaced far apart with plenty of room 
to develop a full size cake without clogging or 
restricting flow space. This increases the total 


throughput and results in a longer cycle. 


The MCR filter is designed to speed up all heavy 
duty filtering operations with a resulting lower 


labor cost and greater daily output. 


Available in capacities of 100 sq. ff. to 2000 sq. ft. Write 
for bulletin and give details of your filtering problem 


SPARKLER 
FILTERS 
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SPARKLER MANUFACTURING COMPANY 


MUNDELEIN, ILLINOIS 


Sparkler International Ltd., plants in Canada, Holland, Italy and Australia 


Exclusive filtration engineers for over 35 years 
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EVER-TITE 
Adapter 
and Coupler 


At the Kobuta plant of Koppers Company, Inc. 


stall EWER-TITE 


[n= 


COUPLINGS 


on loading racks ¢ manifolds in storage areas 


manifolds in blending operations 


container 


filling devices ¢ fire hydrants and water lines 
e acid handling at storage and transfer locations 


EFINERIES and petrochem plants 

are discovering that in every opera- 
tion that calls for couplings, they can 
speed work, prevent leakage, save wear 
on equipment by using EVER-TITES. 
Ever-Tite engineering and precision are 
your assurance of the utmost coupling 
value. Tightness is predetermined in 


manufacture by positive gasket compres- 
sion. There are no sliding rings—no 
springs, ball bearings, snaps or lugs to fit. 
You just slip the coupler over the adapter 
and close the handles. 

Standardize now on EVER-TITE Quick 
Couplings—backed by almost two dec- 
ades of pre-eminence. 


Brass * Aluminum °* Stainless Steel * Malleable tron 
Other materials available on request 


EVER-TITE COUPLING CO. INC., 254 WEST 54th STREET, NEW YORK 19, N. Y. 


See Back Cover for more information on products and services 


EVER-TITE 


QUALITY QUICK COUPLINGS 
do a faster, safer job 


EVER-TITE 
Adapter # 
and Coupler 


EVER-TITE 


Shank Hose 


Coupling 
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— get the completely satis- 


factory results you can expect on 


project when you employ the 
diversified knowledge, world-wide 
experience and specialized talents of 


engineers in the McKee organization. 


BUILDS PLANTS 
EARN PROFITS 


ENGINEERING & 
CONSTRUCTION 


Services 








Arthur G. McKee & Company « Engineers and Contractors 
Headquarters: McKee Building e 2300 Chester Avenue e Cleveland 1, Ohio 
Offices: New York, N.Y. @ Union, New Jersey @ Washington, D.C. 
British Representatives of Metals Division: Head, Wrightson & Co., Limited 
Canada: Arthur G. McKee & Company of Canada, Ltd., 372 Bay St., Toronto 


























there’s been 


Today's trend in progress is away from “horse-and-buggy” bubble trays 
to Koch's jet-age FLEXITRAY... and, for good reason! 

With “Flexitray,” the entire tray area is available for vapor-liquid 
breakout ...no obstruction to liquid flow exists... vapor separates 

at lower velocities. ‘“‘Flexitrays’”’ remain cleaner — longer! 

With its extreme flexibility and capacities, it is small wonder that 

major companies — looking for the best designed trays — have 


adopted “Flexitray” for more than 400 NON-CAPTIVE installations. 


Write... wire...phone your nearest Koch representative or: 


KOCH ENGINEERING COMPANY, INC. 


DESIGNERS AND FABRICATORS OF MODERN TRAYS 
321 WwesT DOUGLAS AVENUE, WICHITA YP KANSAS 





4 Eastern Representative. Fj) McConnell, 122 £ 42nd Street, New York 17. N Y 


Tulsa, Oklahoma Representative: WC Myers Company, Wright Building 
REPRESENTATIVES Houston, Texas Representative: Alpha Engineering Company, P.O. Box 12371 

Pittsburgh, Pennsylvania Representative: 0 D. Foster Company, 501 Alcoa Building 

West Coast Representative: Jacobs Engineering Company, Pasadena: RYan 1.9373, Oakland, TEmplebar 2.5391 
Ilinois Representative: M 8B. Fisher, 1521 Courtland Avenue, Park Ridge, Illinois 





how much does heater downtime cost? 


A 36,000 B/D petroleum refining unit 
using a 100 million Btu heater upgrades 
the value of its crude charge roughly 
$25,000 per stream day. If the heater 
comes down tor any reason only 10 days 
a year, a loss of a quarter million dollars 
is chalked up. A gain of 30 operating days 
in the year can mean a realization of 10% 
on capital investment which, in a multi- 
million dollar plant, is a considerable sum. 

Downtime is expensive. The purchaser 
of a heater must as a result look beyond 
his initial cost to the long pull. For the 
long pull, Lummus oil heaters have con- 
sistently exhibited great durability while 
operating efficiently and with an absolute 
minimum of days lost to maintenance 
work. 

The major refiners prefer Lummus 
heaters for this reason. In the last 25 years, 
the dollar value of Lummus furnaces pur- 
chased has exceeded that of any other 
company in the world. So—when you con- 
sider a new refinery or a new unit—assure 
good operation and maximum profit 
throughout the life of your plant. 

Consult with us on design, engineering 
and construction of your heater installa- 
tion. 

The Lummus Company, Oil Heater 
Division, 385 Madison Avenue, New York 
17, N. Y. Branch offices in Chicago, 
Houston, Montreal, London, Paris, The 
Hague, Caracas. 


LUMMUS 


Oll HEATER DIVISION 








@ IF 
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An Inside-Out View 


CORROSION INHIBITOR AT WORK 


Here’s an external view of what takes place internally in with an average treatment of about | quart of Polyra 


refinery equipment. This photograph shows a piece of mild 1,000 barrels of fluid. 

steel. The center has been treated with Polyrad. The entire Polyrad’s powerful detergent action also serves to | 

piece of steel then was immersed in an acidic environment. organic and inorganic deposits, allowing them to | 

The tiny bubbles of hydrogen show the beginning of corro- moved in the fluid stream. 

sion. But the center portion remains a safety island All around the refinery, Polyrad can help mai 

thanks to Polyrad. throughput, increase heat transfer, reduce metal loss 
his photographic impression bears out what most refin- cut down-time for maintenance. A Hercules technic: 

ery operators already know—that Polyrad is an effective resentative will be glad to explain how Polyrad can be 


inhibitor. It will e* onomk ally reduce corrosive damage to combat your spec ific corrosion problem. 


Pine Chemicals Division, Naval Stores Department 
sentisze'snciee'cotaunw POLYRAD 


984 King St.. Vilmington 9, Del 
FILMING AMINE INHIBITOR 
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ADDITIVES 


Fuel Oil 
Du Pont de Nemours & Co., Inc. 
(TS101) 77 
Tretolite Co. (TS100) 75 
Gasoline 
Davison Chemical Co. (TS102) 59 
Lube Oil 
Davison Chemical Co. (TS102) 59 


Westvaco Mineral Products (TS103) 166 


AIR PREHEATERS 
Air Preheater Corp. (TS104) 157 


ALLOYS 
Nickel 
International Nickel Co. (TS106) 165 


ANTIOXIDANTS 
Davison Chemical Co. (TS102) 59 


ARRESTORS 
Flame 
Black, Sivalls & Bryson, Inc 
(T8107) 176 


BLOWERS 
Ingersoll-Rand Co. (TS108) 56 


BUBBLE CAPS 
Fritz W. Glitsch & Sons, Inc. 
(TS109) 73 


BURNERS 
Selas Corp. of America (TS111) 4( 
Thermal Research & Engr. Corp. 


(TS110) 50 
CATALYSTS 
Davison Chemical Co. (TS112) 59 
Harshaw Chemical Co. (T8113) 67 
CHEMICALS 
Additives 
Davison Chemical Co. (TS102) 59 
DuPont de Nemours & Co., Inc. 
(TS101) 77 
lretolite Co. (TS100) 75 


Westvaco Mineral Products (TC103) 166 
Antioxidants 

Davison Chemical Co. (TS102) 59 
Barium 

Westvaco Mineral Products (TS103) 166 
Catalysts 

Davison Chemical Co. (T8112) 59 

Harshaw Chemical Co. (TS113) 67 
Corrosion Inhibitors 


Hercules Powder Co. (TS114) 188 

retolite Co. (TS115) 75 
Dehydrating 

Davison Chemical Co. (TS116) 59 
Desalting 

\tlas Powder Co. (TS118) 47 

lretolite Co. (TS117) 75 
Dyes 

itent Chemicals, Inc. (TS119) 42 

Emulsifving 

fretolite Co. (T8120) 75 


Metal Deactivation 
DuPont de Nemours & Co., Inc 


(TS122) 77 
lretolite Co. (TS121) 75 
Vater Conditioning 
tetz Laboratories, Inc. (TS123) 78 
CIRCUIT BREAKERS 
juare D Co. (T8124) 52-53 
CO \TING 
( olored 
isul-Mastic Corp. of America 
(TS125) 161 
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COMBUSTION UNITS 
Thermal: Research & Engr. Co 


(T8126) 50 
COMPRESSORS 
Centrifugal 
Clark Brothers Co. (T8127) 162-163 
Worthington Corp. (TS128) 175 
V-angle 
Cooper-Bessemer Corp. (T8129) 51 
Ingersoll-Rand Co. (TS130) 56 
COMPUTERS 
Electronic 
International Business Machines 
Corp. (T8145) 39 
CONDENSERS 
Ingersoll-Rand Co. (TS131) 56 
CONSTRUCTION 


Catalytic Construction Co. (T8136) 66 
Foster Wheeler Corp. (T8134) __ 172-173 
Arthur G. McKee & Co. (T8133). 185 
Procon, Inc. (T8135) 168 
Vulcan-Cincinnati, Inc. (T8132) 155 


CONTROL SYSTEMS 
Electrical 
Square D Co. (T8137) 52-53 


CONTROL VALVES 
Kieley & Mueller, Inc. (TS138) 182 
Mason-Neilan (TS139) 62-63 
William Powell Co. (T8140) 154 


COOLING TOWERS 
G. W. Galloway Co. (T8141) 71-72 
COUPLINGS 
Ever-Tite Coupling Co., Inc. 
(T8142) 184 


CUTTERS 
Gasket 
Zimmerman Packing Co. (T8143). 174 


CYLINDERS 
Compressor 
Ingersoll-Rand Co. (T8144) 56 


DATA PROCESSING 
International Business Machines 
Corp. (T8145) 39 


DEHYDRATING AGENTS 
Davison Chemical Co. (TS116) 59 


DESALTING 
Chemicals 


Atlas Powder Co. (TS118) 47 
Tretolite Co. (T8117) 75 
DESALTING SYSTEMS 
Chemical 
Tretolite Co. (T8146) TE 
Electrical 
Petreco Co. (T8147) 169-170 
DISTRIBUTION EQUIPMENT 
Electrical 
Square D Co. (TS148) 52-53 
DRYERS 
Selas Corp. of America (78149) 41 
DYES 
Gasoline 
Patent Chemicals, Inc. (T8119) 42 


ELBOWS 
Pipe 
Midwest Piping Co., Inc. (TS150) 159 


ELECTRICAL EQUIPMENT 
Circuit Breakers 


Square D. Co. (TS124) 52-53 
Control Systems 
Square D. Co. (T8137) 52-53 


Desalting Systems 


Petreco (TS147) 169-170 
Distribution 
Square D Co. (TS148) §2-53 


Motor Starters 
Electric Controller & Mfg. Co. 


(TS200) 164 

Square D Co. (TS199) §2-53 
Switchgear 

Square D Co. (TS201) §2-43 


ELECTRONIC CONTROL 
Magnetic Memory 
International Business Machines 
Corp. (T8145) 39 


ENGINEERING 
Catalytic Construction Co. (TS136) 66 
Foster Wheeler Corp. (T8134). 172-173 
Houdry Process Corp. (T8153) 153 
Arthur G. McKee & Co. (T8133). 185 
Stratford Engineering Corp. 


(TS151) 69 
Universal Oil Products Co. 
(TS152) 48-49 


Vulcan-Cincinnati, Inc. (T8132) 155 


EXPANSION JOINTS 
American District Steam Div., 


Yuba Mfg. Co. (TS154) 44 
FABRICATION 
Vessels 
Fritz W. Glitsch & Sons, Inc 
(TS157) 73 
Sun Shipbuilding & Dry Dock Co. 
(TS155) 155 
Henry Vogt Machine Co. (T8156) 160 
FILTERS 
Heavy Duty 
Sparkler Mfg. Co. (T8158) 183 
Micro 


Selas Corp. of America (TS159) 41 


FITTINGS 
Couplings 
Ever-Tite Coupling Co., Inc 
(T8142) 184 
Expansion Joints 
American District Steam Div., 
Yuba Mfg. Co. (TS154) 44 
Furnace 
Ohio Steel Foundry Co. (T8160) 167 
Pipe, Plastic Lined 
Dow Chemical Co. (TS161) 46 
Pipe Elbows 
Midwest Piping Co., 
Steam, Traps 
W H. Nicholson & Co (TS162) 158 
Yarnall-Waring Co. (T8163) 178 
Tube 
Ohio Steel Foundry Co. (T8160) 167 


Inc (TS150) 159 


FLOW MEASUREMENT 
Potter Aeronautical Corp. (T8164) 54 
Selas Corp. of America (T8165) 4] 


FURNACE LININGS 
Mexico Refractories Co. (T8166) 61 
Continued on following page 
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FURNACES 
Born Engineering Co. (TS169) 74 
Lummus Co. (T8170) 187 
Petro-Chem Development Co., Inc 
(T8167) 180-181 


Selas Corp. of America (TS168) 40 
GAGES 
Liquid Level 
Jerguson Gage & Valve Co. (TS171) 68 


GASKET CUTTERS 
Zimmerman Packing Co. (18143) 174 

GASKETS ; 
Metallo Gasket Co. (18172) 45 
Zimmerman Packing Co. (T8173) 174 


HEAT EXCHANGERS 
Thermal Research & Engr. Corp 
(TS174) s0 


HEAT TRANSFER EQUIPMENT 
Thermal Research & Engr. Corp 
(TS176) 50 
Henry Vogt Machine Co. (TS175) 160 


HEATERS 
Born Engineering Co. (TS180) 74 
Lummus Co. (T8177) 187 
Petro-Chem Development Co., Inc 
(TS197) 180-181 
Selas Corp. of America (TS178) 40 
Air 


Air Preheater Corp. (T8104) 157 
Thermal Research & Engr. Corp 
(TS213) sO) 


INHIBITOR 
Corrosion 


Hercules Powder Co. (TS114) 188 
Iretolite Co. (TS115) 7§ 
INSTRUMENTS 
Computers 
International Business Machines 
Corp. (T8145) 39 
Fluid Flow 
Potter Aeronautical Corp. (T8164) ‘54 
Selas Corp. of America (TS165) 41 


Gages, Liquid Level 
Jerguson Gage & Valve Co. (TS171) 68 
Maintenance 


Panellit Service Corp. (TS181) 64 
Thermocouple Wire 
Claud S. Gordon Co. (T8204) 174 


INSULATION PROTECTION 
Insul-Mastic Corp. of America 
(TS125) 161 


MAINTENANCE 
Control System 
Panellit Service Corp. (TS181) 64 
MATERIALS HANDLING 
Trucks 


Baker-Raulang Co. (T8182) 61 


MIST ELIMINATORS 
Metal Textile Corp. (TS183) 177 
MIXERS 
Mixing Equipment Co., Inc 
(TS184) S8 
NICKEL ALLOYS 


International Nickel Co. (1S106) 165 
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PACKING 
Carbon Rings 
Cc Lee Cook Co 
Metallic 
Metallo Gasket Co. (TS172) 


(TS185) 


PIPE 
Elbows 
Midwest Piping Co. (TS150) 
Plastic Lined 
Dow Chemical Co. (TS186) 
PREHEATERS 
Air 
Air Preheater Corp. (TS104) 


PRESSURE VESSELS 
Fritz W. Glitsch & Sons, Inc 
(TS157) 


PROCESS VESSELS 

Sun Shipbuilding & Dry Dock Co 
(TS155) 

Henry Voght Machine Co 


PROCESSING 


45 


159 


46 


157 


5s 


(TS156) 160 


Alkylation 
Stratford Engineering Corp 
(TS105) 69 
Electrical 
Petreco (TS187) 169-170 
Electronic Data 
International Business Machines 
Corp. (T8145) 39 
Low Temperature 
American Air Liquide (TS188) $7 
Sorptive 
Minerals & Chemicals Corp. of 
America (TS198) 70 
Urea Synthesis 
Vulcan-Cincinnati, Inc. (T8132) 185 


PUBLIC RELATIONS 


Oil Information Committee (T8189) 43 


PUMPS 
Centrifugal 
Dean Brothers Pumps, Inc 
Ingersoll-Rand Co. (TS191) 


REFRACTORIES PRODUCTS 
Mexico Refractories Co. (T8192) 
RESEARCH 
Universal Oil 
(TS193) 


Products Co 


RINGS 
Carbon Packing 
C. Lee Cook Co. (TS185) 
ROOFS 
Floating 
Hammond Iron Works (TS194) 


SEALS 
Floating Roof 
Hammond Iron Works (18194) 
Fractionating Tray 
Metal Textile Corp 
Mixer 
Mixing Equipment Co., Inc 


(TS202) 


SEPARATION 
Gas 
American Air 
| iquid-L iquid 
Selas Corp ot 
L iquid-V apor 
Metal Textile Corp 
Selas ¢ orp. of 


Liquide (TS195) 
America (18197) 


(TS183) 
America (TS196) 


(TS190) 68 


56 


61 


48-49 


156 


156 


179 


(TS203) 58 





SORPTIVE PROCESSING 
Minerals & Chemicals Corp. 
of America (TS 198) 


STARTERS 
Motor 
Electric Controller & Mfg. Co 
(TS200) 
Square D Co. (TS199) 
SWITCHGEAR 
Square D. Co. (T8201) 


rANK 
Roofs 
Hammond Iron Works (T8194) 
Seals 
Hammond Iron Works (T8194) 
Vents 
Black, Sivalls & 
(TS209) 


Bryson, Inc 


THERMOCOUPLE WIRE 
Claud S. Gordon Co (T8204) 
TRAPS 
Steam 
W. H. Nicholson & Co 
Yarnall-Waring Co 


(TS162) 
(TS163) 


TRAYS 
Fritz W. Glitsch & Sons, Inc 
(TS206) 
Koch Engineering Co., Inc 
(TS205) 


TREATING 
Electrical 
Petreco (T8207) 169-| 


TRUCKS 
Fork Lift 


Baker-Raulang Co. (T8182) 
TUBES 
Heat Exchanger 
Scovill Mfg. Co. (T8208) 
VENTS 
Tank 
Black, Sivalls & Bryson, Inc 
(TS209) 
VESSELS 
Fritz W. Glitsch & Sons, Inc 
(TS157) 
Sun Shipbuilding & Dry Dock Co 
(TS155) 


Henry Vogt Machine Co. (T8156) 


VALVES 
Diaphragm 
Kieley & Mueller, Inc. (T8138) 
Mason-Neilan (T8139) ¢ 
Gate 
William Powell Co. (T8210) 
Globe 
William Powell Co. (TS211) 
Plug 
William Powell Co. (T8212) 
WATER CONDITIONING 
Betz Laboratories, Inc. (T8123) 
WIRE 
Thermocouple 
Claud S. Gordon Co. (T8204) 
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HOW TO USE 
THE SPECIAL 
TRADE SHOW 
IN PRINT 
READER 
SERVICE CARDS 


As you look through the advertise- 
ments in the TRADE SHOW IN PRINT 
take one of these cards and the prod- 
uct code sheet to the left. Look up the 
code number of the product or litera- 
ure you want after reading the adver- 
tisement and write the code number 
on the reader service card. Fill in your 
address and drop the card in the mail 
and we'll pass your requests along to 
the proper manufacturers and they 


will mail the literature direct to you. 
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LE5S MECHANICAL CLEANING, MORE ON STREAM TIME 
'H UNITS TUBED WITH WOLVERINE TRUFIN TYPE S/T 


yn entration Unit 
till On Stream 
fter Two Years 


h the passing of each day more and 
-e evidence is accumulating to 
vi ry conclusively — that con- 
ers and heat exchangers tubed 
tegrally finned condenser tube 
ream for longer periods than 

g plain tube. 





bstra at the top right, for ex- 
ple, is the flow sheet of a gas con- 
tration unit at a large midwest 
refinery. Five of 
its heat exchang- 
ers are tubed with 
Wolverine Trufin 
Tvpe S/T—the in- 
tegrally finned 
condenser tube. e e 

These units com Trufin-Tubed Units For Cat Cracker 
sist of a debu- 

tanizer bottom 


cooier, debs: StI Going Strong After Three Years 


tanizer overhead 











condenser (2 ex- Still another authenticated example of In addition to increasing on stream 
changers in par- outstanding performance by Wolverine time, Wolverine Trufin Tvpe S/T also 
allel) and a high Trufin Type S/T is found in the boosts heat transfer performance. Be- 









pressure cooler (2 
















WOLVERINE . catalytic cracking unit of this same cause of its extended surface, Tvpe 
exchangers in ‘ih i ; ou, 
TRUFIN ; refinery S/T has approximately 2% times more 
series ). y: : 
surface area than does plain tube. The 
he units (tubed with Trufin Type This operation consists of four Trufin- a more BT U's extracted per foot 
” O.D., 16 BWG admiralty brass tubed heat exchangers used in con- of tube. 
fndenser tubes), have been on strez onsing-subcooli service for taki 
es), have been on stream densing-subcooling service for taking It is because of such features. for ex- 


two full years without requiring overhead vapors from the “cat” ample, that the engineers in this par- 


1? 
behanical cleaning on the sheli side— ae Tee ; : ; ; ‘ 
A ns ‘ ll going strong crackers. These exchangers have been ticular refinery specify Wolverine 
on stream continuously for three years Trufin Type S/T whenever possible. 
‘ ‘ > AV ire ach: " IT > yi »S/ 
tablishing the reasons for this and to date have not required mechan At present their use of Ivpe S/T totals 
Betas to fouling, engineers have ical cleaning on the shell side. more than 100,000 linear feet. 


that the configuration of 

fi face is apparently less con- 
ve scale build-up than bare 

be. Scaling tends to follow the con- 
r of fins and does not accumu- 
r¢ ntially between the fins but 





























FOUR 
extended projection of the TRUFIN 
y_ cases the tubes appear to TUBED 
self shedding. OVERHEAD 


CONDENSERS 


LUABLE BOOK FREE 


eakdowns in cost differen- 
en prime surface and in- 
ned condenser tubes are 
explained in Wolverine’s 
k “Comparative Heat 











& osts’ P 
Wolverine Trufin is available in Canada, through the Unifin Tube Company, London, Ontario. 

» press, this new book will CALUMET @ HECLA. INC 
ile to design and processing CALUMET DIVISION W Oo LV E R 1 N E T U B E 
alike. It carries complete perch ae aplasia — 

FOREST INDUSTRIES DIVISION 
irisons for the desig wn of new GOODMAN LUMBER COMPANY Division of Calumet 4&4 Hecita, inc. 
ingers and ‘conde nsers as er re elcaeos ue cane G 1441 CENTRAL AVE., DETROIT 9, MICH. 
r the retubing of existing CANADA VULCANIZER ANO 
Write for your FREE copy. eT a nee 


Plants in Detroit, Michigan, and Decatur, Alabama. Sales Offices in Principal Cities 
EXPORT DEPT... 13 E. 40TH ST NEW YORK 16, N.Y. 


TUBEMANSHIP: 


Means Top-Flight Condenser Tubing for 
Chemical and Petroleum Industries 


By Ernest Dodd 


Have vou ever visited a modern tube 
mill—such as either of those operated 
by Wolverine Tube in Detroit, Mich 
ran or Decatur, Alabama? It’s quite 
in experience to see piercing mills 
extrusion presses and giant draw 
benches producing gleaming alumi 
im and copper tube 


It's quite an experience also to talk to 
Wolverine employees — from the top 
the front offices to the men 
in the machines. It isn’t long 
uu realize that here are men 
great pride and single purpose in 
vork. You begin to recognize a 


something that thev all have 


yver that this mysterious 

has a different meaning 

with whom you speak. To 

for example, it’s the 

with which he adjusts 

ile an inspector will tell 

) the care with which he 

mines finished tube before releasing 
the customer 


The sales group will tell you it’s the 
completeness of the product line while 
a plant manager will say that it’s made 
up of facilities things like plants 
and machines and manufacturing 
processes 

And, as you talk to all these people, 
something suddenly clicks . . . becomes 
crystal clear. You know what a Wolver- 
ine man or woman means when they 
mention “Tubemanship”. It’s a word 
that can be described differently by 
different people—yet have the same 
meaning to all. 


Actually it’s the same individual pride 
deep within its people — that has 
made America and American industry 
great. At Wolverine they call it Tube- 
manship. It is your assurance of the 
finest tubing it is possible to make. 


CALUMET @ HECLA. INC 


ALUMET C 


WOLVERINE TUBE Div 


WOLVERINE 


WOLVERINE HAS COMPLET; 
CONDENSER TUBE LINI UP 


Processing engineers can s} 
Wolverine condenser tubing t 


every type of operating conditi: 


Wolverine prime surface tube, fur e 
ample, is available in a wide rar x& 
sizes and alloys in both copper, ce \pp. 
base alloys and aluminum. If inc 
heat transfer capacity is a must 
neers can specify Wolverine Tr 
the integrally finned condenser 
Trufin is available in five distinct 
with various fin spacings and he 
Depending on type, it can be spx 

in many sizes and alloys in c 
copper-base alloys, aluminur 


electric-welded steel. 


Where corrosion on both sides 
countered, Wolverine Duplex, in « 
integrally finned or prime st 
form, can be specified. To speed r 
reduce cor 
Wolverir 
U-bend condenser tubes are recom 
These 


denser tubes are shipped in the exac 


tubing operations and 


denser tube inventories, 


mended. prefabricated cor 


order of their installation in disposable 


box-type pallets. 


FREE ENGINEERING HEL 


Ready 


solve tubing problems are the hig! 


at all times to help customes 


skilled members of Wolverine’s Fi 
Engineering Service. These tut 
technicians will come up with the 
answers to such tubing and heat t 
fer problems as corrosion, desig 
plications, etc. Next time you | 
tubing problem — don't hesitate 
a Wolverine 


for the services of 


Engineer 


WRITE FOR THIS NEW BOOI 
The Wolverine Tub 


employees, facilities and prod 


story of 
graphically told in Wolverine’s 1 


book “The Measure of Tubema1 


Write today for your free copy 


TUB 





FOREST INDUSTRIES Div 


GOODMAN LUMBER COMPANY " 

a 
ALUMET & HE a ¢ 
F ANADA MITED 


ANADA V ANIZ 
JIPMENT MPANY 


Plants in Detroit, Michigan, and Decatur, Alabama. Sales Offices in Principal Cities 


Division of Calumet & Hecia, ! 


1441 CENTRAL AVE., DETROIT 9, MI 


EXPORT DEPT 13 €. 40TH ST 





ai Peso 


HIS ENTIRE VESSEL was radiographed. Built for use by Socony 
il Company, Incorporated, it was stress relieved in thirds, 


and the two joints were stress relieved locally. The unit contains 
30 uniflex trays of 96” diameter. Overall weight: 152,000 Ibs, 


Among the largest in use 
... built by Newport News 


This Debutanizer with a 110 feet 
s over-all length is typical of 
it are readily built by New- 
WS cc 
ct, Newport News can fabri- 
most any type of pressure 
or other heavy equipment 
the petroleum, chemical or 
rocessing industries. 
it Newport News you'll find 





neers 
it Newport News for Designers 
gineers in many categories. Ad- 
juiries to Employment Manager. 


Desirable positions 
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more than large productive capacity. 

In vast fabricating shops, in huge 
machine shops, foundries and forg- 
ing plants, Newport News craftsmen 
complete your order with special- 
ized techniques. Plant methods... 
developed as a result of specializing 
for more than half a century... 
enable Newport News to provide 
money-saving answers to all sorts 


Newport News 


of heavy equipment problems. 

Newport News craftsmen handle 
the job exactly as you want it done 
... for maximum results per dollar 
invested. So let us bid on your pres- 
ent or future projects. Learn how 
Newport News can help you. Send 
for our illustrated booklet entitled, 
“Facilities and Products”...it’s yours 
for the asking. 


Shipbuilding and 
Dry Dock Company 


Newport News, Virginia 
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SOLAR 


WA //E9I- 


EXPANSION JOINTS 
AND BELLOWS 
ARE MADE IN ALL 


SIZES AND VARIETIES 
Write for C latalog 


THE SOLA-FLEX LINE is the most comprehensive in the 
world. It includes many basic types of expansion joints 

convoluted, U-span, rectangular, and others. Sizes 
range trom 4 in. to 35 ft in diameter. Pressure ranges 
run from complete vacuum to standard 900 psi test and 
to higher pressures on special designs. Bellows have been 
built for service from —300 F to 2000 E Materials used 
include all types of steels and a variety of high alloys 

Pipe expansion problems increase with higher pres 
sures, temperatures and smaller space. Sola-Flex joints 
provide the answer—with economy and efficiency. Write 
for catalog today. Dept. D-16, Solar Aircraft Company 


San Diego 12, California. 


SOLAR 


AIRCRAFT COMPANY 


SAN DIEGO DES MOINES 


DESIGNERS, DEVELOPERS AND MANUFACTURERS OF GAS TURBINES - AIRCRAFT AND MISSILE 
COMPONENTS - BELLOWS-CONTROLS - HIGH TEMPERATURE COATINGS-METAL ALLOY PRODUCTS. 
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J-M 85% Magnesia offers excellent workability, 
ease of application, accurate temperature control. 


Make your next maintenance job less costly. ..yet measurably 


more effective... with Johns-Manville 85% Magnesia! 


rial’s durability, low conductivity, and 
structural strength are particularly 
advantageous in both initial applica- 
tion and during operation. 


A mperatures to 600F, no insula- 
t so widely used, or so closely 
ated with economy and 

ed operating efficiency as 85°; 

sia. Any wonder, then, that 
insulation maintenance en- 


Lightweight and readily workable, 
J-M 85% Magnesia assures fast, easy 
responding in a recent survey application. In operation it provides 
5°), Magnesia their first choice the ultimate in insulating value- 
emperature range. long life—virtually no replacement 

-e’s good reason for this over- andthevery minimum of maintenance. 
ng acceptance. In petroleum 
nance, for example, the mate- 


To assure you maximum value in 
insulation application, Johns-Man- 


JY] Johns-Manville INSULATIONS 


APPLICATION 


MATERIALS e« ENGINEERING e¢ 


EUM PROCESSING, May, 1957 (lo obtain m data on 


ville offers you complete planning 
and job-site service practical 
recommendations by the world’s most 
experienced insulation engineers .. . 
plus expert installation by Johns- 
Manville Insulation Contractors. 

Write today for further informa 
tiononJohns-Manville 85° Magnesia 
Insulation. Address Johns-Manville, 
Box 14, New York 16, N. Y. In 
Canada, 565 Lakeshore Road East, 
Port Credit, Ontario. 


FOR LASTING 
THERMAL EFFICIENCY 


advertised products see 





“TUBELOX” SCAFFOLDING assembles quickly for work on alkylation tower. 


TUBELOX 


oF 


STANDARD 
COUPLERS 











“TUBELOX” Scaffolding fits into bases and 
is erected quickly with standard and ad 
justable couplers for vertical, horizonta 
and diagonal members. Any size, shape o 
height scaffold can be made with only fou 
basic ports, all galvanized. 
“TUBELOX”’ members 6 
C" VC} to 20’ long, 2" and 2'/2 
y o.d., which interlock for 
, continuous lengths. 
t 
4 
Teh => 
STANDARD ADJUSTABLE BASES to 
COUPLERS COUPLERS spread loads 
for for on first 
right angle diagonal vertical 
connections connections members 





Saving Turn-Around Time 


How one large refinery does 
it with “‘TubeLox’’ Scaffolding 


AVING turn-around time for re- 

finery maintenance and repair duty 
is an all-important factor. Many hours 
can be saved if scaffolding and work 
platforms are provided that can be 
dismantled and moved with 
the utmost speed, efficiency and safety. 


erected, 


A large midwestern oil company 
uses “TubeLox”® Steel Scaffolding 
because it performs as required. It 
makes no what the turn- 
around jobs are—cracking, cooling or 
crude distillation pressure 
vessels; heat exchangers; tanks, valves 
or piping—“TubeLox” Scaffolding 
works perfectly for all. 


difference 


towers; 


This versatile, all-purpose scaf- 
folding, galvanized throughout to 
resist corrosion, is unlimited in its 
ability to conform to almost any shape, 
size or height encountered. There are 
Virtually no obstructions which can 
not be overcome with “TubeLox” 
Scaffolding even inside of tanks. 

Towers 
can be 


and associated piping 
scaffolded with “TubeLox” 
Scaffolding to provide working plat- 
forms at any desired levels. It is fire- 


198 


proof and requires only a minimum 
amount of wood for staging. The 
strong, slender members offer little 
wind resistance and can be combined 
with “TubeLox” Aluminum End 
Frames, with built-in ladders, for extra 
light-weight, easily-handled rolling or 
stationary scaffolds of medium height. 
Another important consider- 
ation given to “TubeLox” Scaffolding 
by this refinery is the fact that all 
components are 100% recoverable 
after each use and provide many years 
of practical, economical service. 
“Trouble Saver’’® Sectional 
Steel Seaffolding with standard 
frames varying from 3’ high x 5’ wide 
to 66” x 5S’, together with pivoted, 
diagonal braces, are often used for 
intermediate rolling or stationary plat- 
forms in refinery maintenance. “Gold 


Medal”® Midget and Junior Safety 
Swinging Scaffolds suspended by stee 
cables help in speeding the completio: 
of light-duty repairs. The light-weight 
ease-of-handling qualities of PS alum 
num scaffolds save time and labor o1 
many isolated turn-around jobs. 

It would pay you to get the f 
on how “TubeLox” and other PS ‘ 
Scaffolding can help you save turr 
around time. PS Co. offers comp 
nation-wide engineering service a\ 
able locally. See the Yellow Pages 
your telephone directory for the n 
est Patent Scaffolding Co. office 
representative that sells or rents” Ti 
Lox” or “Gold Medal” Scaffolding 


For complete description and inst 
tion details . . . write for Bulletins I 


18 and PTS-19. 


FOR GREATER SAFETY...EFFICIENCY...ECONOMY 





SCAPFOLOING 


Gu mos] THE |) ATENT SCAFFOLDING CO., in: 
® trae 


38-21 12th Street 


Dept. PP Long Island City 1, N. Y. 


West Coast: 6931 Stanford Ave., Los Angeles 1, Calif. 
Branches in all principal cities 
in Canada: 355 Dufferin St., Toronto 


(To obtain more data on advertised products see page 280) 
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HOW MANY PROBLEMS IN THIS PICTURE? 


Some layouts present a multiplicity of engineering, purchasing, ware- 
housing and financing problems. Conceivably, (1) Return bends 
have to be designed for a perfect fit on their heater tubes, 

(2) Both tubing and fittings must meet the same exacting 
customer standards, (3) Simultaneous delivery must be 

made to guarantee erection schedules, and (4) Money 

tied up in material in process at any one time must 

be kept to a minimum. 

In such a situation, it’s best to depend upon Mr. Tubes 

for coordinated delivery of perfectly matched tubing 

and fittings. 

Think of your own requirements in terms of the right 

tube for the job, tubing (or alloy pipe) and welding 

fittings and forged steel flanges as components of an 

integrated system—and you'll make B&W’s Mr. Tubes 

a member of your team. The Babcock & Wilcox Com- 

pany, Tubular Products Division, Beaver Falls, Pa. TA-6085-PP 


imless and welded tubular products, seamless welding fittings and forged steel flanges in carbon, alloy and stainless steels 
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PHOENIX 
FLANGES 


You 
can’t buy 

a better 
flange... 


te 


Forged Steel. Shot Blasted. All Phoenix 
flanges meet full A.S.A. specifications — 
carbon steel and alloy. 


Spot faced bolting surfaces, extra fine 
facings, accurate threading and a pro- 
tective coating are typical of Phoenix 
quality. 


e Precisely machined welding bevel. 


The long life and precision workmanship you have a right to ex- 
pect in the flanges you buy are assured when you order Phoenix 
forged steel flanges. You simply can’t buy a better flange! It 
costs no more for Phoenix quality and service. That’s why it’s 
always worthwhile discussing your pipe flange requirements with 


Special facings, bores, drilling, thread- the Phoenix representative. 
ing and special machining available. 


A serrated gasket surface finish 
4 is standard on all Phoenix flanges 


Write for handy 36 page 
with raised facings. 


pocket-size reference book- 
let containing useful dato 
on flanges. It's FREE! 


Leading Manufacturers of Pipe and Tank Flanges and Commercial Forgings 


FLANGE AND FORGING DIVISION 
PHOENIX MANUFACTURING COMPANYS 


i CATASAUQUA, PA. + JOLIET, ILL. - FOUNDED 1862 





/P\ Integrated Manufacturing Facilities: FLANGE AND FORGING DIVISION, STEEL MILL DiIVISIC” , 
HORSESHOE PRODUCTS DIVISION, RUBBER PRODUCTS DIVISION, OIL AND GREASE SEAL DIVISION 0 


2 
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GASOLINE 


GASOLINE. 


ti 





Yes, Virginia, gasoline does cost less than it did 30 years ago. 


efore taxes, of course.) Most oilmen know this story; we know how the power in regular 


oO 
- 


soline has climbed from 50 octane in the mid ’20s to over 90 today. We know, too, what 
antastic value gasoline represents as a commodity. An industrial worker labored 23 minutes 


tc buy a gallon in 1926; today he works just 6'2 minutes for a better product. We know— 


[p. 
| Geely 
bit the public does not. What are you doing to tell them? SHELL OIL COMPANY 
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This is one of Purolator’s new porous metal 
filters designed for high temperature applica- 
tions (up to 1000°F), and for highly corrosive 
fluids. It can take flow rates comparable 
to any high temperature filter in existence 
with lower differential pressures and a better 
degree of filtration, and is recommended for 
the atomic, guided missile, aircraft, chemical, 


petroleum, industrial and food fields. 


ed 


New Purolator Filters 
for high temperature applications 


\ new porous metal filter has been perfected by Purolator 
to handle gas streams up to 1000°F. It is ideal for a num- 
ber of applications in petroleum cracking — such as the 
removal of finely divided catalyst from the gaseous 
product stream of a petroleum catalytic cracking unit. 
Another is in the recovery of products which are finely 
divided particles and are being exhausted along with gas 
streams from the process. 

The one-piece porous element can remove particles 
as small as one micron in size from a wide range of 
fluids, including such corrosive materials as nitric acid, 
hydrochloric acid, sulphuric acid, phosphoric acid and 
strong alkalies. It is made in a variety of diameters and 
lengths, and its radial fin construction can be supplied in 


specified depths and numbers of convolutions to give 
extended area within confined space. Varying flow rates 


0? 


(To obtain more data on advertised products 


See 


are also available. Filters of stainless steel, monel, nick« 
and other metals can be made as required. 

Controlled permeability and uniform porosity 
other advantages of the new filter. They can be varied 
to pore size desired. The filter has a higher degree 
porosity per square inch than is available in any ot 
high temperature, metallic filter element. It can har 
differential pressures of up to 500 pounds per square it 

Send in your problem — Dept. SI-530. 


Filtration For Every Known Fluid 


PURQLATOR 


PRODUCTS, INC. 


Rahway, New Jersey and Toronto, Ontario, Canada 
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There is one type of 


HEAT 
TRANSFER 
SURFACE 


best suited to your next 
heat exchanger. 


In some Cases 
tical type of heat 
In other cases, 


ethicient and compact 


G-R builds heat transfer | 
bare tubes or tinned tubes. G-R tinned tube sur 
faces include both longitudinal G-Fin and helical 
K-Fin two widely popular types that have 
proved their superiority in hundreds of thousands 
? 


of installations throughout the world 


G-R builds both shell-and-tube units and open 
sections arge or small capacities for 
high or low temperatures and pressures tor 


clean or clogging fluids, with high or low heat 


transfer rates. Your problem involves some of 
these conditions. G-R engineers have met all 


} 


these conditions in all of their combinations. Let 


us advise you. Call in a G-R representative today 


THE GRISCOM-RUSSELL CO. 


A SUBSIDIAR 


F GENERAL PRE N EQ PMENT RPORAT'ON 


MASSILLON, OHIO 


HERE’S AN EXAMPLE OF G-R LEADERSHIP 
IN HEAT TRANSFER APPARATUS 





and apply it to 


G-R 
Twin G-Fin 
Sections 


gii 


5/39) 


Ais 


Is it the DESIGN test? 


G-R Twin G-Fin Sections are the simplest form of 
heat exchanger—a pipe within a pipe, with head end 


closure consisting of only 4 parts 


Is it the ADAPTABILITY test? 


More than 80,000 G-R Twin G-Fin Sections are in 
use on a wider range of heat transfer services than any 


other design of heat exchanger on the market 


Is it the BACKGROUND test? 


G-R Twin G-Fin Sections have been on the market for 
25 years, and their design and construction are based 
on 90 years of experience in building heat transfer 


ap} \aratus 


Is it the PERFORMANCE test? 


Many thousands of G-R Twin G-Fin Sections have 
been in service for 10 years and longer with negligible 


maintenance cost and without replacements of any kind 


Is it the EFFECTIVENESS test? 


The G-R Twin G-Fin Section has elements with longi 
tudinal G-Fins that have 6 to 8 times the external trans- 
fer surface of bare tubes, thereby permitting fewer tubes 
to handle services in which the two fluids have unequal 
heat conductivity. 


Is it the RATING test? 


The long and extensive experience of the G-R engi 
neers in heat transfer, and the operating results of the 
many tens of thousands of G-R Twin G-Fin Sections 
in service assure ratings which are authoritative and 
dependable and can be guaranteed 


Is it the CONVENIENCE test? 


G-R Twin G-Fin Sections are standard and inter 
changeable. They are casily handled, can be shifted 
from onc kind of heat transfer service to another, can be 
installed in series or parallel to suit the desired capacity 
and temperature range, and sections can be added or 


removed to meet changes in ope rating conditions. 














Write for bulletin 


describing these “universal” lags » THE GRISCOM.- RUSSELL co. 


heat exchangers in detail. 


A SUBSIDIARY OF 


GENERAL PRECISION EQUIPMENT CORPORATION 


MASSILLON, OHIO 
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Flexitallic Gaskets have earned by 
performance the many instances in 
which they are exclusively specified. 
A new era in safe, effective sealing 
began with the Flexitallic Spiral- 
Wound Gasket construction. Flexi- 
tallic met the need for a uniquely 
resilient gasket with the capacity for 
self-adjustment to changes in oper- 
ating conditions. 

Each year, the design principles pio- 
neered by Flexitallic in 1912, have 
found greater application. The Flexi- 
tallic principle has been proved in 
service. It’s the standard of quality 
for the sealing of joints in high pres- 
sure vessels and piping systems. 
Flexitallic Gaskets are designed to 
meet specific conditions of pressure, 
temperature, thermal shock, chemical 


‘‘FLEXITALLIC’”’ 


IS SPECIFIED 


attack and cyclic operation. Spiral- 
wound V-crimped plies of required 
metal with alternating plies of proper 
filler result in a gasket with compres- 
sion characteristics like 
precalibrated spring. 


those of a 


Flexitallic Gaskets—for all pressure/ 
temperature ranges from vacuum to 
10,000 Ibs. from extreme sub-zero to 
2000° F. For all standard joint as- 
semblies. In four thicknesses: .125”, 
79 5 Oe» aan 


FLEXITALLIC GASKET CO. 
8th & Bailey Sts. Camden 2, N. J. 


Representatives in principal cities 


C{7, + 


SPIRAL-WOUND GASKETS 


FOR PIPE FLANGES, PRESSURE VESSELS AND PROCESS EQUIPMENT 


(To obtain more 


data on advertised products see page 
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ENGINEERING 
REPORTS: 


Sx ae 
i OE - 


SUaT IN 14 MONTHS by The M. W. Kellogg Co., new ammonia plant is a unit of Standard’s CO-ORDINATED for to; 
Richmond ne of West’s largest. All electric equipment is by General Electric, which liability, G-E equipment 
lso provided engine service to help achieve fast start-up. master substation for ammor 


At Standard’s Richmond, Calif., refinery ... 


General Electric engineering services hel} 


OUTDOOR-LOCATED on pl _ m to drive compressors are 8 high- PLANT'S BIGGEST, a 4000-hp 12,000-v totally enclosed for 
efficiency, enclosed, force-ventilated G-E synchronous motors (3 ventilated G-E induction motor drives synthesis gas cor 
hown) with excitation obt am from substation’s d-c m-g sets. peester. ign greet 60-hp G-E motor (r.) drives bl 


oe Rey 


WEATHER- PROTECTED, 2 rugged 350-hp G-E induction motors 
ling-water p — Other plant induction motors are 
ther ‘each sed force-ventilated or explosion-proof, fan-cooled. 
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* = Bi 
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plant includes 5000-kva transformer, 


2300-v Limitamp* motor starters, 480-v outdoor motor control cen- 


) 


ered trade-mark of General Electric Co 


speed opening 


via black ductwork 
from upper level 


drawing clean air 
and mushroom tower 
of uncontaminated atmosphere. 








2 outdoor motor-generator sets, and two 480-v transformers. 
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EASY MAINTENANCE of plant’s G-E metal-clad 
switchgear is shown by workman removing vet 
tical-lift, magne-blast circuit breaker for inspection 


— 


17 units of 12-kv metal-clad switch- 


of 300-ton/day ammonia plant 


General Electric power system, installed to meet rigid 
construction schedule, helps plant get fast 
start on profitable production 


Standard Oil Company of California, Western Operations, Inc., recently 
added to its Richmond, California refinery—-the largest west of the 
Rockies—-a new $11 million ammonia plant designed, engineered and 
built by The M. W. Kellogg Co. The plant’s capacity of approximately 

300 tons per day of anhydrous and aqueous ammonia is shipped to nearby 

California Spray Chemical Corp., a subsidiary, for conversion into 

fertilizer. 

GENERAL ELECTRIC supplied the new plant’s electric equipment —com- 

pressor drives, auxiliary motors, and complete outdoor substation with 

co-ordinated components. In addition, General Electric engineering 
services helped both customer and designer get the new plant from the 
discussion stage to on-stream in only 14 months. 

An example was the contribution of General Electric installation and 
field service engineers. By supervising the installation of the electric 
equipment as scheduled deliveries arrived, they helped reduce field in- 
stallation costs, speed completion of construction schedules, and hasten 
start-up time. To Standard, this meant getting into production faster, 
1 and thereby, showing a return sooner on the large capital investment 

tied up in the plant. 

IN ADDITION, the 17,000-kva block of power will be integrated into the 
existing plant system. General Electric application engineering services, 
working closely with Standard and Kellogg representatives, helped 
provide the electrical equipment co-ordination and integration necessary 
to meet the plant’s process power requirements. 

“ For your new chemical plant, too, General Electric offers a one-manu- 
facturer source of quality electric equipment and valuable engineering 
services to help provide you and your process contractor with an efficient, 

-! co-ordinated electrical system. Early in your planning, contact 
nearest General Electric Apparatus Sales Office. General Electric 
pany, Schenectady 5, N. Y. 


your 
Com- 


3 


Engineered Electrical Systems for the Process Industries 


GENERAL @@ ELECTRIC 





Pipeline protection from rust and 
corrosion costs so little 
with UNICOR 


The pipeline operators who use Unicor, UOP’s oil-soluble 





corrosion inhibitor, not only get dependable protection 

but get it at surprisingly little cost. Such minute concentrations 
are required that Unicor’s cost is only about $0.0005/bbl. 

of pipeline product. 


Actually, only one molecule of Unicor is required for every 
million molecules of gasoline. Additional savings, too, from 


much reduced scraper cleaning and filter replacement costs. 


Unicor is completely dependable. It prevents rusting in 
product pipelines at a typical concentration of 10 ppm. 
Addition is required at only one point and since it is 
distributed uniformly over the entire internal surface, 


protection is virtually 100% effective. 
The services of our technical specialists are available to 


assist you in the design, installation and operation of a Unicor 


system of protection. Write us for samples and information. 


PRODUCTS DEPARTMENT 
UNIVERSAL OIL PRODUCTS COMPANY 


30 ALGONQUIN ROAD 
DES PLAINES, ILLINOIS, U.S. A. 
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is TRADITIONAL at WESTERN 





HF ALKYLATION 


In this commercial use of hydrofluoric acid as a catalyst 
for the alkylation of olefins with isobutane, consistent 
high quality of product is of paramount importance in 


this well-established process. 


HF Alkylation for the production of high octane 
motor fuel blending components demands equal 
consistency in the performance of the heat transfer 


equipment used to cool the reacting streams. 


Western Heat Exchangers are characterized by 
consistency throughout their design and manufac- 


ture—from initial rating to completed fabrication. 


Whatever the heat transfer requirement of your 
process, a proposal from Western should be 


your first consideration. 
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An experienced source for Process Stream Analyzers 


We feel strongly about this operation in the production 
of our gas analyzers. It’s called the Quality Control 
Check-Out, which is just another way of saying it’s our 


final once-over to make sure the customer gets what 
he ordered. 

It sounds routine, but it isn’t. Thirty years in the 
business of gas analysis instrumentation has given us 
a rigid check-list for measuring the accuracy and 
performance of every MSA instrument. We feel this 


preoccupation of ours with production quality 
good part of the reason why more and more pé 


engaged in process stream control are favoring instr: 


ments with the MSA nameplate. 
You'll find a line-up of our basic instruments a 
right. These units are currently improving pr 


quality, lowering processing costs and increasing s«fet 


throughout industry. We will be happy to hav 
Instrument Specialist call, or send you literature. 





M-S-A 
M-S-A 
M-S-A 


(LIRA) Infrared Analyzer 
Hydrogen Sulphide Recorder 
Combustible Gas Analyzer 


INSTRUMENT 
DIVISION 


CUEARP 


MINE SAFETY APPLIANCES COMPANY 


Pittsburgh 8, Pennsylvania 


M-S-A Gas Thermatron 
M-S-A Oxygen Indicator 
M-S-A Water Vapor Recorder 
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YOUR LOW-COST KEY 
TO HIGH OCTANES 





CATALYSTS — Specific type for your problems. 
SELECTIVITY— Superior yield at high octanes. 
STABILITY— High activity with long life. 
DURABILITY—Tolerance for moisture and nitrogen. 


REGENERATION —To extend normal life or 
recover from upsets. 


For further information on Catforming, write or wire 
The Atlantic Refining Company, P. O. Box 8138, 
Philadelphia 1, Pennsylvania. 





it’s the CATALYST that counts 
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that squarely meet every 
LIQUID HANDLING REQUIREMENT 


THESE ARE THE Pumps ASK FOR FREE 


ENGINEERING BULLETINS 

















TYPE A AND TYPE AS GENERAL PURPOSE PUMPS San Ask ror 


Use these pumps in the widest range of water handling 
services. Single stage, horizontal split case design. Mechan- B-1300 
ical shaft seal construction available in sizes up to 4” ( Type 

AS). Heads: up to 300 ft.; capacities up to 70,000 gpm. & B-1350 


BULLETIN 











type DL AND DM CHEMICAL PROCESS PUMPS 


Combine quality with economy through a practical idea ‘ ; Ask 

of component interchangeability between pump types FOR 
Oil and grease lubricated bearing housings. Packing gland : “SS BULLETIN 
or shaft seal designs. Air or water cooled back plates. ‘ B-1608 
Heads to 430 feet; capacities to 800 gpm. Pressures to 
100 psig. 








TYPE PE AND TYPE PB END-SUCTION PUMPS 


America’s broadest line of economical, general purpose ‘ : Ask FOR 
pumps. Horsepower range from 4 to 150. Head range : . BULLETIN 
to 260 ft. Capacities up to 5500 gpm. Easy to buy, apply, B-2300 
install and maintain. Tens of thousands in use. 








type TU AND TyPeE TUT MULTI-STAGE PUMPS 


2,3,4 and 5-stage designs for supplying, circulating and Ask FOR 
boosting water and other liquids in moderate capacities 

BULLETIN 
against medium and high heads. Durable and dependable ' B-1400 
in operation. Heads up to 1660 feet; capacities up to F 
3000 gpm. 








VERTICAL INDUSTRIAL SERVICE PUMPS Heavy duty, “ e 
extra heavy duty and process service types for application “ " % : Ask FOR 
cooling tower service, tank pumping, etc. One of the i 
, “Go ; me BULLETIN 
lines manufactured. Save on piping, always 
primed, require minimum floor space. Heads to 1000 feet B-505 
capacities : 30 to 40,000 gpm. HP range: up to 2500 h.p ; ; 











MAIL COUPON FOR ILLUSTRATED BULLETINS 
PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 
PEERLESS PUMP DIVISION 


301 W. Ave. 26, Los Angeles 31, California 
FOOD MACHINERY AND CHEMICAL CORP Please send Bulletins checked below 


. ° ° T aS Type DL-OM 
Factories: Los Angeles, Calif., and Indianapolis, Ind C] eee es eases C7] Bulletin 8-1350 C] Bulletin 8-1608 
s: New York; Atlanta; Chicago; St. Louis; Type PE-Ps Type Tu | 
C] Bulletin 8-2300 Bulletin 8.1400 


Francisco; Phoenix; Fresno; Los Angeles; 
ew and Lubbock, Texas; Albuquerque, New Mexico NAME 





Vertical Types 
Bulletin 8-505 


butors in Principal Cities; Consult your Telephone Directory ADDRESS 


CITY 


OLEUM PROCESSING, May, 1957 (To obtain more data on advertised products see page 





Protects Your 








It’s a fact that you benefit from 
world-wide experience when you pro- 
tect costly insulation on lines, towers, 
vessels and tanks with Childers 
Aluminum Jacketing. More than 2,000 
petroleum refining, petrochemical and 
chemical plants endorse your decision 
to use Childers Jacketing. 

Childers’ experience in protecting 
insulation has provided the most 
complete line of permanent-type 
weatherproofing offered today. Five 
weights of aluminum are available. 
In addition, time-saving Lap Seal 


LAP SEAL, available at no extra cost, FACTORY-ATTACHED MOISTURE BAR- 
is @ series of 8 ribs rolled into the RIER protects the underside of aluminum 
underlapping edge of the jacketing, from possible attack by alkaline solu- 
providing an automatic measure of tions present in most insulating ma- 
Proper terials. The moisture barrier, bonded at 
lap is insured without waste. Labor the factory by continuous strip adhe- 
is saved. Where desired, a positive sive, adds little to cost, saves applica- reduced by as much as 
weather seal is easily made with tion labor, insures against underneath 


the 2” circumferential lap 


lap Seal and a mastic corrosion 
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EASILY INSTALLED with only a screwdriver and a wedge. Inexpensive strappin: 
holds Childers Jacketing securely, yet permits easy removal for inspection of th 
lines. Same jacketing can then be reapplied without waste 


... Safeguards insulation on process lines 
in thousands of refineries and chemical plants 


(patent pending), factory-attached 
moisture barrier and rolled-in cross- 
corrugation give superior protection 
and reduce costs. 

The initial cost is lower for Childers 
Jacketing than any other permanent 
weatherproofing...even lower than 
some temporary coverings. But the 
biggest savings are in the main- 
tenance-free years following installa- 
tion. Costly insulation is effectively 
protected against weather damage and 
physical abuse. 

Improved appearance of your plant 


= jacketing i 


214 (To obtain more data on advertised products see page 280) 


and easier “housekeeping” are “plu 
benefits of Childers Aluminu 
Jacketing. 

Childers Engineering Representa 
tives give professional advice 
insulation jacketing in all maj 
industrial centers. Send for a_ free 
sample of jacketing, engineerir 
data on how to safeguard 
insulation and the name of t 
Childers Engineering Representati' 
near you. Write Childers Manufactu 
ing Co., Dept. PP-9, P. O. Box 7 
Houston 8, Texas. 


TESTS PROVE EXTRA STRENGTH of DEEP CORRUGATED Childers Jax! 
rolled-in 3/16” cross corrugation. Ver- in 114" and 22” corrugat 

tical strength and rigidity of a .016” 
sheet with this 3/16” cross corrugation tion and improved appearc 
are increased to that of a plain .024"' insulated towers, vessels and 
sheet. Jacketing costs are consequently Deep Corrugated Jacketing w 
1/3 when tory-attached moisture barrier 
Childers Jacketing is used instead of other product available on! 
ordinary sheet aluminum 


recommended for permanent 


Childers 
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Mill scale removal by Dowell started this new plant 


off with a $100,000 operating profit 





Here’s how the management of a multi-million dollar 
corporation used its knowledge of chemical cleaning 
to start a new plant off in the right way—in the black. 


Following construction, and before the plant was 
put on stream, Dowell was called in to remove 
mill seale from the following systems: 
¢ Ammonia Compressors Suction and Discharge 
Piping @ Engine Water-Cooling System ¢ En- 
gine QOil-Cooling System @ Engine Jackets ¢ 
Hydraulic Oil-Cooling System @ Oxygen Suc- 
tion and Discharge Piping @ Miscellaneous 
Piping © Product Lines to Storage @ Miscei- 


laneous Towers 


The total cost of this mill scaling was 
approximately $5,000. But. once in pro- 
duction, this plant did not have a single 
major shut down for maintenance caused 
by mill scale. The plant management 
credits Dowell Service with netting the 


have Dowell clean 


plant an operating profit somewhere between 10 and 
20 times the cost of the chemical cleaning. This 
amounted to between $50,000 and $100,000 the 


first year. 


This particular case history is about a chemical 
company, but Dowell has startling performance 
data to show you—from your own industry. 
That’s because chemical cleaning is so versatile. 
Dowell engineers are experts in removing scale 
and sludge from process systems, tanks and 
piping. They apply solvents in various ways 

such as filling, jetting, cascading. Dowell 
furnishes all the necessary chemicals, trained 
personnel, pumping and control equipment. 


For specific information on how chemi- 
cal cleaning can help you to greater 
profits, call the Dowell office near you. 

Or write Dowell Incorporated. 

Tulsa 1. Oklahoma. 


it chemically 
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SINGLE COMBINATION UNIT processes all crude at 


Amoco's Latest— 
Built For High Yields 


Spanking new Yorktown, Va. 
plant to yield 55-60% on crude 













PERATION and performance of 
( the nation’s refiners 
American Oil Co.'s 35,000 b/d fa 
cility at Yorktown, Va 
watched keen interest by the 
during coming months 
Che first petroleum processing plan 
in Virg on strean 
since late in 1956, though it was dedi 


a few 


newesl 


will b 
with 
industry 


inia has been going 


cated formally just 
(April 25) 
in the accompanying table that appear 
on p. 219 

Aimed 
60% on crude) 
that will 
market, the new 


W eeks avi 


Essential details are show 


at high gasoline yield (55 t 


with octane rating 
meet the rising competitiv 
refinery can clain 
and interest 


a number of significant 


ing features 
May, 195 
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GAS 


RECOVERY SECTION 


* Petroleum 
€ Processing 


gleams 


brightly in recent night view 


BATCH-RUN COKING 


UNII is de- 


signed to yield 600 t/d of coke 


PROCESS AREA of Amoco’s Yorktown plant with its star facility 


1—All crude oil will be processed 
rough a combination unit 
msisting of crude still, cat cracker, 
it poly unit, and treating. 

2—The catalytic reformer-hydro- 
‘sulfurizer will be operated at high 
verities. 

3—Feed to the coking unit will have 
gh carbon content (25%), producing 
10 t/d of coke. A more typical feed 
most refineries runs about 15%, 
400 t/d in a unit of 


single 


roduces 
ze 


this 
4—There is no unit for premium 
isoline additive blending. Though not 
nusual with this company, this is 
1ique practice in the industry. Amer- 
in’s premium grade is an unleaded 
otor fuel. 
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5—Ratio of people in maintenance 
to those in operations is low—about 
50 in maintenance to 140 in process- 
ing, based on hourly employes. This 
is a result of a contract maintenance 
arrangement 

6—Instrumentation is electronic 
and electrical on the coker and on the 
reformer-desulfurizer, although the 
balance of the control equipment op- 
erates pneumatically 

A target for further new markets 
s evident in the plans American Oil 
announced even long before the dedi- 
cation ceremonies—a 25,000 b/d as- 
phalt plant and a 50 t/d sulfur re- 
covery unit will be built at Yorktown 
The latter unit will be 
this year. 


constructed 


May,1957 


« 
¥ 
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mt 


2: 
een fi eel he 


i° 


the combination unit, at right 


The combination unit, with four 
process steps, was constructed by M 
W. Kellogg Co., which had the 
contract for all auxiliary refinery 
facilities except tankage, docks and 
the administration building. 

Chicago Bridge and Iron Co. built 
all the tankage, Tidewater Construc- 
tion Co. the docks, and Virginia En- 
gineering Co. the administration build- 
ing 


also 


An interesting feature of the com- 
bination unit is the inclusion of prod- 
ucts treating, of which there are three 
types: copper chloride for the straight- 
run gasoline and _ kerosine; 


electric-treat for the heavy cat-cracked 


Petreco 


gasoline, and caustic sweetening on the 
light cat gasoline 
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GIANT FURNACE processes 35,000 b/d of crude. Cat- 


alyst storage vessels are at left 


The coking unit, charging 10,000 
b/d of four-drum, semi- 
continuous, delayed type unit. It was 
designed, engineered, and built by 
Lummus Co. 

Coke produced in this unit—600 
t/d—moves the shortest distance to 
market of any product. American Oil 
employs a 25-ton capacity earth mover 
to deliver coke to the new $49-million 
steam generation plant Virginia 
and Co., just a 
yards west of the coker. 

[he catalytic reformer-hydrodesul- 
furization unit, built by Ralph M. 
Co., uses the Ultraforming 
process developed by Standard Oil Co. 
(Indiana) with contributions by re- 
search and development men of Amer- 
ican, a subsidiary of Indiana Stand- 
ird. Reforming is to high severity. 
By-product hydrogen is 


feed, is a 


of 


Electric Power few 


hundred 


Parsons 


used along 
with a cobalt-molybdenum catalyst in 
the desulfurization section to remove 
sulfur from reformer feedstock. The 
ultraformate produced is blended into 
American Oil Company’s unblended 
premium gasoline, Amoco-gas. 

Only 50 men comprise the 
permanent maintenance force 


total 
em- 
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still, catalytic 


ployed by the firm at Yorktown. This 
has been made possible by a con- 
tractual maintenance arrangement 
American Oil Co. has with Fluor 
Corp. The basic American Oil main- 
tenance force is supplemented by an- 
other 50 Fluor men on a semi-perma- 
nent basis for all normal routing work. 
At peak load periods—for unit turn- 
arounds and the like—Fluor will fur- 
nish additional men as needed. 

Regular operating personnel for the 
refinery total about 140, averaging 
approximately 34 per shift (10 of these 
are on the combination unit). The bal- 
ance of the 320 people at Yorktown 
are in engineering, supervisory, ad- 
ministrative, and research and devel- 
opment activities. Between 70 and 90 
people were transferred to Yorktown 
from other American Oil and Stand- 
ard Oil (Indiana) facilities; the re- 
maining requirements were filled by 
hiring locally. 

An interesting sidelight shows the 
task of finding new employes: Amer- 
ican Oil had 5500 applications from 
local residents for the 250 jobs to be 
filled, an average of 22 people for 
every position. 


COMBINATION 
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UNIT consists of cat cracker, crude 


pelymerization unit, and treating 


[he sequence of major projects and 
contracts involved in the Yorktown 
building program is shown in the ac 
companying text on facing page. It 
took 500,000 man-hours of work to 
plan and engineer the refinery. Then 
it took another 4,500,000 man-hours 
to build it, with the construction crew 
hitting a peak of nearly 2,000 men 
Five major construction projects were 
let and were completed on schedule. 

The first tanker of crude oil was 
brought in to Yorktown in the sum 
mer of 1956. In December, 1956—16 
months after ground was broken—the 
first gasoline ever produced in Vir 
ginia came from the combination unit 
Other units went onstream thereafter 

With the completion of Yorktown 
American Oil Co.’s total crude charge 
capacity in six refineries has reache: 
270,000 b/d. The company market 
its products in 28 states from Main« 
to Florida to California, as well as th 
District of Columbia. It has progresse« 
to this point from its beginnings 
July, 1910, in Baltimore, Md., wit! 
three employes, and a 280-gal horse 
drawn tank wagon, with its sole bus 
ness the sale of kerosine. 
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apacity 35,000 b/d 
ost $35-million 
ocation On York River, three miles east of 
Yorktown 
\creage 1300 
’roducts Gasoline, kerosine, fuel oil, heavy fuel 
oil, liquefied petroleum gas, coke 
’rocesses Combination unit: 
35,000-b/d crude distillation 
30,000-b/d Orthoflow catalytic 
cracking 
2,000-b/d catalytic polymerization 
Products treating 
10,000-b/d coking unit, 600 t/d 
coke 
6500-b/d Ultraformer—15,000-b/d 
hydrodesulfurizer 
Products blending 


Future 


Built for high yields & 


Facts and Figures—American Oil Co., Yorktown, Va. 


units 25,000-b/d asphalt unit 
50-t/d sulfur recovery unit 


Storage capacity. . 3,770,000 bbl 
Dockage facilities Pier extends 3000 ft into York River 


deep water, can accommodate si- 
multaneously: a 700-ft supertanker, 
a 550-ft tanker, and two 250-ft 
barges. Twelve pipelines of varying 
size to handle crude and product 
The 24-in. crude line can unload at 
the rate of 600,000 gal/hr 


Loading rack For tank truck and tank car shipments 


Water 


of gasoline, fuel oils, kerosine, LPG 
usage Fresh: 1.5-million gal/d, process and 
general 
Salt: 72-million gal/d, cooling 


Total employes 325 to 350 
Annual payroll $1,750,000 


Chronology —Yorktown, Va.— 
from historical to refining importance 


1691— Yorktown established as a port town along south 
side of York River. Only 50 years before, the 
region was being settled by white men from the 
original British settlement at Jamestown, on the 
James River on the other side of the Virginia 
Peninsula. 

Yorktown reaches its peak as a thriving Colonial 
tobacco port. 
Lord Cornwallis and 7500 British troops arrive 
in the summer. But, by October 19, Cornwallis 
surrendered here at Yorktown to General George 
Washington. 
For the next 150 years, business life settled down 
to farming, small merchants, and fishing 
1930’s—The federal government established a Colonial 
National Historical Park in the region and estab- 
lished a number of military bases. The result was 
that over half of York County came under fed- 
eral ownership. 
Sept. 25: American Oil Co. announced it would 
build a 35,000 b/d refinery on a 1300-acre site 
about three miles east of Yorktown, along the 
river, at an initial cost of approximately $35- 
million. It was the first petroleum refinery in 
Virginia and the first industrial plant in York 
County. 
Nov. 26: The Chesapeake and Ohio Railroad an- 
nounced plans for a seven-mile track spur to pro- 
vide freight service to the refinery. 
May 25: Wiley N. Jackson Co. of Roanoke, Va., 
awarded contract for preliminary clearing of 750 
acres for the refinery site. 
Sept. 16: Tidewater Construction Co., of Norfolk, 
Va., was given contract for engineering, dredging, 
and construction of $1,750,000 worth of pier 
facilities. 
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1955 


March 2: M. W. Kellogg Co. of New York. 
awarded contract for construction of combination 
unit, auxiliary facilities, and several refinery build 
ings. 

March 28: Chicago Bridge & Iron Co. awarded 
contract for building storage tank farm with total 
capacity of 3,770,000 bbl. 

April 5: Virginia Electric and Power Co. ob 
tained 120 acres from American Oil to build a 
$46-million steam generating power plant ad 
jacent to the refinery. 


-May 6: Lummus Co., New York, received con- 


tract for engineering, design, and construction of 
10,000 b/d coking unit 

August 18: American’s president, Donald J. Smith, 
“broke ground” for the first major process unit, 
the combination unit 

October 28: Ralph M. Parsons Co., Los Angeles, 
awarded contract for construction of Ultraformer 
and hydrodesulfurization unit. 

February 26: Virginia Engineering Co., Newport 
News, given contract for construction of two-story 
office building and gate house. 

July 13: First consignment of crude oil is delivered 
to newly completed storage facilities by the S.S 
San Juan, a T-2 tanker, tied up at newly completed 
pier. The San Juan delivered 125,000 bbl 
December 18: Combination unit goes on stream 
December 20: Office personnel move into new ad 
ministration building. 

December 27: Operations begin at coking unit 
April 15: Ultraformer-hydrodesulfurizer onstream 
April 25: Formal dedication of refinery. Plans fo1 
further new units announced by American Oil 

a 25,000 b/d asphalt plant and 50 t/d sulfur 
recovery plant. to be completed late in 1957 
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How the operations work... 


DEWAXING: A feedstock blend of propane and lube 
oil is fed from the solution tank at the left to the two 
chillers in sequence. The batches are chilled under auto- 
matic control by flashing the propane. Continuous rotary 
filters, fed from the filler tank at the right, separate the 
wax and oil. 

CHILLING: The chilling drums are filled alternately from 
the warm solution tank. When a set level is reached, the 












































YONTINUOUS, fully automatic control of the batch- 
& wise chilling operation of a propane dewaxing unit 
is now in operation at Esso Standard Oil Co.’s Baton 
Rouge, La., refinery. Developed by Esso’s technical de- 
partment, the system successfully extends the principles 
of automatic, continuous process control to this cyclic 
operation and has resulted in: 

e@ Closer control of the chilling cycle 

e@ Maximum filtering capacity 

e@ More uniformity of product 

e@ Increased unit throughput 

@ More efficient use of personnel 

Biggest problem associated with automatic control of 
a batch, or cyclic, operation—which still plays an im- 
portant role in the petroleum processing industry—is to 
find and maintain some reproducible factor in the process 
on which to base control of the operation. One simple 
method of extending automatic control to such processes 
is by use of a cycle timing controller, now used very suc- 
cessfully in home appliances such as the automatic clothes 
washer and the dishwasher. In these applications, the con- 
trolling factor is time. 

rhe chilling cycle of the propane dewaxing process, 
however, is not sufficiently reproducible on a rate basis 
to yield optimum control with this technique. Esso’s se- 
quence control system provides flexibility to accommo- 
date rate changes and still maintain automatic control 
rhe control mechanism uses a sequence principle based 
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Automatic Control Comes to the 


How Esso controls chilling in a batch dewaxing unit 


No. 2 CHILLER *0 


TO FILTERS 


propane is vented to the chilling compressors. Proper solu- 
tion composition is maintained by adding cold propane. 
When the solution reaches a preset temperature, the chiller 
is pressured with propane gas and the cold solution is forced 
into the filter feed tank at the right. The two chillers are 
filled, chilled, discharged, warmed up, and refilled in se- 
quence shown at right. The control panel board is shown 
at the far right ~ > 








on the achievement of a predetermined value of a meas- 
urable process variable for each step in the process. 
Here’s how it works: the sequence chart above shows 
the ten steps required to complete one operating cycle 
In sequence Step 1, chilling is started in the No. | drum 
The rate of chilling is controlled by a rate-of-tempera- 
ture-change controller that throttles the propane gas to 
the compressors. This portion of the rate of change con- 
troller uses a conventional cam to continuously re- 
position the control point at a predetermined rate. The 
chilling of No. | drum continues through sequence Step 5 
Also in Step 1, the No. 2 chiller is started discharging 
The completion of the discharge step is indicated by a 
rapid rise in pressure in the filter feed tank. When the 
rate of pressure rise in this vessel reaches a pre-set value 
as detected by a specially designed rate-of-pressure- 
change instrument, the sequence controller moves to 
Step 2. In this position, the discharge valve is closed for 
approximately 20 seconds to allow the waxy stock re- 
maining in the No. 2 chiller to flow to the discharge line 
After 20 seconds, the controller moves to Step 3, and 
the discharge valve is again opened until the rate of pres- 
sure rise instrument steps the sequence control to Step 4 
During this step, the No. 2 chiller is warmed by intro- 
ducing hot propane gas. When the chiller reaches a 
present temperature, the sequence control moves to Step 
No. 5, and recharging is started. When the chiller is 
charged to the pre-set level, the charge valve closes 
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Sequence 


Sequence Number 1 Number 2 
steps chiller chiller 


Chilling 
Chilling 
Chilling 


Discharge 
Empty 

Sweep 

Chilling Warm up 
Chilling Charge 
Discharge — Chilling 
Empty Chilling 
Sweep Chilling 
Warm up — Chilling 


Charge Chilling 











Batch Process 


By HARRY B. BREEDLOVE 
Esso Standard Oil Co. 


When the No. | chiller has been chilled to the pre-set 
temperature, the sequence control moves to Step 6, which 
s the counterpart of Step 1. The half cycle is repeated 
on opposite chillers, i.e., No. 2 chiller is chilled and 
the No. 1 chiller made ready for the next cycle. 

Time required for a complete cycle is 40 to 60 minutes 
This time is a variable and is dependent upon the feed 
stock being processed, the feed rate, chilling compressor 
apacity, and the final temperature required. 

By the use of the sequence control system, the chilling 
f each batch is controlled as precisely as the preceding 
yatch—making possible more uniform product quality. 
With some stocks, throughput can be slightly increased. 

Iwo types of instruments of special design were re- 
uired for this installation. All other equipment is stand- 
rd off-the-shelf design. The rate of chilling controllers 
re conventional cam type temperature controllers; how- 
ver, they are fitted with a special reversible cam drive 
) permit re-setting the cam automatically. An adjustable 
witch index is provided and ts set to the minimum tem- 
erature desired for each batch. The warm-up index is 
t to maximum temperature desired before recharging. 

The rate of pressure change recorder has two pens 
Ine records the filter feed tank pressure. The second 
ecords the rate of pressure change in the filter feed tank 
\ttached to this second pen mechanism is a switch used 
» step the sequence control at the completion of Steps 

3, 6, and 8. 
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SIGNAL LIGHTS on control panel show sequence of automatically con- 
trolled chilling operation in propane dewaxing unit 


The photo shows the signal lights and control switches 
The signal lights indicate the step being conducted at any 
time 

The sequence control board has levers that permit 
manual control of the process. An hermetically sealed 
six-level, ten-position, telephone type stepping switch is 
used to control the entire sequence. 

Start-up of the system was in November, 1954, and no 
difficulty was experienced during initial operation. A 
careful check-out of all components before the start-up 
and an extensive training program for the operators and 
maintenance people during the installation period is re- 
sponsible for this initial success 

Service factor, or availability, for the control equip- 
ment has been about 98°, and failures have been minor. 
There have been four failures of component parts in the 
system since it was put In operation: one solenoid valve 
burned out, two pneumatic receiving bellows ruptured in 
the rate of pressure change instrument, and one pneu- 
matic power cylinder failed 
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LARGE AND SMALL vessels for the design model are fabricated from the same plastic material 


“Design Models Are Here to Stay’ ... 


believes M. W. Kellogg, which has developed special techniques 


that permit use of the same model throughout entire plant design 


ETHODS and materials unique 
\ to the model-making industry 
have been developed by the M. W. 
Kellogg Co. The purpose: to speed 
the construction of design models so 
they can be fully utilized in today’s 
highly accelerated engineering sched- 
ules. 

Kellogg, in company with industry 
at large, has used specialized models 
for many years. These have been 
made for research, development and 
testing of new equipment; for stress 
analysis of complex piping systems; 
and for exhibition or training pur- 
Published articles have de- 
methods of building models 
together with pro- 
posals of photographic techniques for 
scaled reproductions. 


poses 
scribed 


for design use, 


However, the concept of the scale 
model as a primary design tool for 
processing plant arrangement and pip- 


ing is still relatively new. Over the 


By HAROLD KERSHAW, Special Development Engineer 
The M. W. Kellogg Co., New York City 


past five years Kellogg had several 
such models built by specialists in the 
field, with varying satisfaction. It can 
be fairly stated that in no case were 
the more exaggerated claims realized. 
But, indications were clear that the 
scale model—if it could be built with 


Our Cover 


this month shows the type 
of model that M. W. Kellogg 
now uses for designing large pe- 
troleum and chemical plants. In 
less than one year, Kellogg has 
completed design models valued 
at over $130,000, and are now 
planning to use this engineering 
tool as a regular part of their 
engineering-design-construction 
services. Author Kershaw is 
shown in the picture. 





sufficient speed to be properly used 
in conjunction with Kellogg’s design 
practices—could be an effective aid 

These trials with models influenced 
Kellogg to look further into possibil 
ities for their design use. Becoming 
convinced of the soundness of the 
principle but dissatisfied with the 
ability of contemporary model con 
struction to meet admittedly sever: 
requirements, Kellogg undertook to 
develop its own model making fa 
cilities. 


Developing a model program 


The program was keyed to exploi 
the advantages of the Kellogg Plan 
ning-Production sequence of enginee! 
ing design. This system provides 
separately scheduled planning phas: 
for each contract where the physic: 
arrangement is defined, with limite: 
detail and approvals obtained befor 
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FOR EASY CONSULTATION by 


proceeding with the production phase. 
Then, these limitations are expanded 
to produce detailed drawings for con- 
struction use. 

Recognizing that rapid model con- 
struction was vital to the success of 
the venture, a useful degree of accu- 
racy was selected and emphasis then 
directed toward high speed assembly 
and revision. Accordingly, a complete 
departure from existing model mak- 
ing methods and materials was made. 

Experiments with newly developed 
plastics resulted in the selection of a 
single material that could be molded, 
extruded, expanded, shaped or ma- 
chined, and which available in 
several formulations to suit the differ- 
ent physical properties required of the 
various model parts. 

Each model component was care- 
fully permit maximum 
preforming by commercial molding, 
and for assembly by simple means 
appropriate for the drafting 
room. 

Difficulties with commercial manu- 
facturing tolerances were solved, and 
1 substantial investment was made in 
tooling and dies that would permit 
production in quality and quantity. 
Inventories of stocked parts were 
planned much as in other industrial 
operations. 

An adequate shop provided 
with machines developed. or adapted 
for the rapid fabrication of items of 
individual design 


was 


designed to 


use in 


was 
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designers and draftsmen, the design model is assembled in the drafting room 


Equipment are 
plied by the 
isolated from 


such as 


components 
model shop, which is 
the drafting areas. 
pumps, tubular ex- 
changers, pressure vessels and other 
“standard” equipment are taken from 
preformed stock, and modifications 
are made as required. Compressors, 
furnaces and other “special” items are 
made from similar stocked materials. 

Local assembly points are equipped 
with a supply of stock 
parts including miniature pipe and 
pipe fittings, which secured to 
equipment and to each other by push 
fits. The piping is readily modified by 
reason of its simple assembly until the 
arrangement is approved. At this time 
it is made permanent by welding the 
joints with an injected solvent, allow- 
ing shipment without damage. 

Structures assembled either in 
the shop or at assembly points, de- 
pending upon model complexity and 
job progress. 

Special clips, gudgeons, clamps and 
pins expedite assembly of such things 
as ladders, nozzles, structures, pipe 
supports, etc., and special jigs are 
used for cutting. 

The resulting model has met every 
requirement for successful use in con- 
tract design engineering. In particular, 
the speed of assembly has proven ade- 
quate to meet the most demanding 
of schedules without sacrificing the 
realism of full scale components such 
as piping and structural shapes. 


sup- 


Pieces 


catalogued 


are 


are 


It has produced a 
result with no need for successive 
models. The one model is available 
tor reference and use from the time it 
is Started with the process release un- 
til plant operator training is com- 
pleted. It proceeds apace with the de- 
sign, reflecting at all times the current 
physical status of the work. It emerges 
at completion as a fully scaled, color 
coded miniature of the plant, avail- 
able on the job site for use by field 


“once through” 


the same 
time engineering drawings are issued 
for construction 


forces and the customer at 


Reasons for design models 


It is perhaps unfortunate that the 
conventional orthographic projection 
used in all drafting rooms is not well 
suited to complex subjects such as 

plant arrangements, where 
special relationships must be mentally 
reconstructed at every the 
drawing. The techniques of isometric 
and perspective are used to help the 
interpretation, but they are limited in 
scope and employ drafting skills quite 
unrelated to actual design. 

Simplified drafting practices using 
abbreviations, symbols and_ tabular 
standards with the elimination of 
“art” work, have been utilized in a 
continuing effort to cut engineering 
costs by reducing drawings to bare 


process 


use of 


necessities. 
(Continued on next page) 








@ Kellogg's model approach 


MOLDED NOZZLES are attached to pumps and vessels by hand. Hollow pipe 


is then slipped over the nozzle stub. 


| 


MODEL PIPE SPOOL is assembled from stock parts, just like field fabrica- 


tion 


However, too often simplifications 
of this kind result in savings that are 
more apparent than 
practiced 
make and to read 
sult in a 


real. Such draw- 


ings require personnel to 
and frequently re- 
need for supplementary 
sketches for intelligent discussion and 
better understanding 
The competition for 
engineers and 


progressively 


experienced 
designers is growing 
The work 
upon 
now 


more acute 
more 


who are 


more and 


employes 


load rests sea- 


soned also 
required to spend a correspondingly 
greater portion of their time in train- 
ing new people. Busy supervisors fight 
a losing race to keep abreast of cur- 
rent design drawings, a tunction nec- 
essary 


trol 


tor quality and progress con- 


Departmental managers, who 


224 


Special jig measures straight lengths 


may not have a talent for specialized 
blue print reading, cannot be expected 
to assume this burden, even though 
they are often charged with direct re- 
sponsibility for the finished product. In 
the processing industties, many mem- 
bers of the managements of both the 
operating company and the contractor 
are obliged to wait until the plant 
has been erected before the complete 
physical arrangement can be 
ined 


exam- 


Layout models, properly construct- 
ed and scheduled, can serve both con- 
and customer at all 
responsibility by 
tinuous, 


tractor levels of 

providing a con- 
understood progress 
report of the physical status of the 
job during all stages of design and 
erection 


easily 


Many articles have been publishe 
about scale models, pointing up t 
benefits of their use in plant desig: 
construction, purchasing, operatio 
and public relations. Some of thes 
uses are obvious while others are rc 
vealed only aftew trial. Unquestior 
ably the greatest advantages resu 
from the unparalleled aid to visual 
ization, which, of course, varies wit 
the experience and the purpose of th 
viewer. 


Requisites of a good model 


The successful design model mus 
satisfy two demands: speed and suit 
ability to the design organization. The 
emphasis on speed, a characteristic 
of contract engineering, is the direct 
result of a competitive economy. The 
ability to project in 
shorter period than a competitor is 
frequently as influential in the award- 
ing of a contract as a lower price 
[his situation in the process indus 
tries has produced highly efficient en 
gineering organizations. Models, to be 
useful in design, must improve, or al 
match, the which a job 
progresses through the design depart- 
ments. 

Other types of design models tried 
to meet this requirement of speed 
The most successful system employed 
a multiple model technique, which 
consisted of a model using 
simplified equipment shapes and sol- 
dered piping and _ simple 
structures was followed by 
models 


drawings 


complete a 


least rate at 


design 


wire for 
This 
supplementary 


completed 


made from 
to provide full 
scale realism for operator training 
and other 

Model 


answer to 


customer 
kits, 


speed 


uses. 
also advanced as an 
demands, are not 
satisfactory for most 
About 65% 
can be 
vided convenient 
to make minor 
mainder 
and with 
the actual 
latter 
valueless 

The 


processes 
of the plant equipment 
carried in stock pro 
means are available 
The re 
must be fabricated speedily 
reasonable 
equipment 
facility, 


sizes, 
alterations. 


resemblance to 

Without this 
“standard” pieces are 
benefits from use of a model 
are closely related to its accessibility 
In an organization such as M. W 
Kellogg, where plant layout is 
tralized, the assembled ad 
jacent to the designer and under his 
immediate 


cen- 
model 1s 


direction 

The accepted breakdown of a plant 
into design areas small enough for 
efficient handling is entirely suitable 
for model construction. It makes 
practical extending the design respon 
sibility of the area to include the 
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odel. It is ideal for instructing junio: 
‘signers Who assemble the model 
ider the close supervision of the de- 
gner. It lends mobility to the model 
transportation, and _ facilitates 
lotographic reproduction. It reduces 
odel time by allowing ready adjust- 
ent between groups of equipment in 
joining areas, a common occur- 
nce in the course of develoning a 
yh 

Most importantly, however, design 
with a model permits the 
esigner the first opportunity to ap- 
raise his work as it 
model. It requires 
ssembly of 


areas 


into the 
only the periodic 
individual model 
for overall plant coordination. 


ZOr2S 


areas 


Getting the model accepted 


Ihe successtul integration of mod- 
ls into the organization is 
than a matter of simple and 
assembly. It requires the ac- 
principle that chal- 
long-established customs. Its 
still sufficiently novel 
curiosity, even some re- 
among personnel. 
Without the active cooperation of the 


design 
more 
ulet 
ceptance of a 
enges 
ntroduction ts 
io arouse 
sentment, design 
designer in using the model, much of 
he benefit of the method can be lost. 
Ihe plant layout 
arly as much a product of academic 
training as he is the long 
xperience and a _ natural creative 
vility. He is conscious of the 
fact that while the model shows with 
gual clarity the good and the poor 
points of his 
will 

the weak 


designer is not 
result of 


very 


arrangement, few ob- 
comment on 


points, even if 


ervers the good. 
temporary, 
vill be attacked with enthusiasm, even 

those whom he has reason to be- 
eve are less qualified than himself 
Thus, it is most important that the 
odel be recognized solely as a means 
f arriving at a physical arrange- 
ent, for it is a quick and clear 
cans of communicating with others 
ualified in related subjects. But it 
ust be firmly established that the 
odel is subordinate to the design; 
at it is not an end in itself; that 
e company’s product is the plant, 
tt the model. 

Ihe M. W. Kellogg model has 
ound wide acceptance at all levels 
thin the company and by 
mers, although it is to be expected 
at in some quarters such a depar- 
re from conventional methods 
ised objections. However, as famil- 
rity with the system 
ceptance of models for their dem- 
strated worth continues to grow. 


its cus- 


has 
increases, the 
Junior designers are quick to rec- 
*nize their value as an incomparable 
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means of instruction. The “feeling” 
for good design is developed by ex- 
ample, and facility in reading draw- 
ings is increased by the visual aid of 
the model. 

The experienced designers are in- 
creasing their use of the model as a 
design tool as they see inferior ar- 
rangements become obvious and even 
acceptable arrangements made better 
and more economical. 

When detailed design has been per- 
formed away from the main engi- 
neering offices, a design model placed 
in the branch offices has measurably 
improved liaison. 

The customer benefits, too 

Customer reaction has generally 
been gratifying. Models lend them- 
selves admirably to group discussions 
and have noticeably facilitated agree- 
ment on controversial points. They 
often afford the only means by which 
the customer can be kept aware of the 
physical growth of the job during this 
critical period. 

Often, a customer’s staff is comprised 
of men whose skills have properly 
been developed along marketing, pro- 
cess, Operational or maintenance lines, 
and who ordinarily have little need 
to become proficient at interpreting 
construction-type drawings. The real 
contributions that can be made by 
these people who must live with the 
plant are usually reserved until after 
it is erected. Comments made by them 
at this period receive a dubious wel- 
come, because changes are expensive 
and delay plant startup. Thus, their 
experience is often wasted. By use of 
the design model, the customer can 
periodically review the plant in mini- 
ature. This review is accomplished 


Meet the author 


Kellogg's model approach @ 


quickly and with no chance of mis- 
interpretation, saving the time of 
both customer and contractor. 


Are models economic? 


Very few people, if any, having 
contact with models will deny their 
use results in an improved design. The 
concern usually expressed is in terms 
of cost of making the model and, 
more specifically, the cost of engineer- 
ing time spent in making changes and 
corrections as a result of viewing the 
model. 

It has been charged that the model 
is an invitation to change, that it pro- 
vokes the desire in all observers to do 
it differently. But it is significant that 
these same observers have not been 
able to comment upon the design 
drawings previously, solely because of 
their inability to decipher them, either 
through lack of time or talent. Obvi- 
ously, concealment, even if inad- 
vertent, at best postpones criticism un- 
til the actual layout is seen in the 
erected plant. But with a design model 
built concurrently with design, this 
should not happen. 

Evidence gradually being accumu- 
lated by M. W. Kellogg and others in 
the same field indicates that there 
will be a change in the processing de- 
sign industry. We can foresee a 
change from models that supplement 
engineering drawings to drawings that 
supplement an engineering model 

We at Kellogg are fully aware of 
the potential that lies in the wedding 
of photography and models. We are 
presently engaged in a full scale at- 
tack to advance this concept and are 
confident that this union will become 
a universally accepted part of engi- 
neering practice and tradition. 





Harold Kershaw is well known for his discussions 


at ASME meetings on his favorite topic 


plant 


layout. He began his layout experiences in 1927 
while attending evening sessions at the Lowell 


Technological Institute. 


After working in the design engineering depart- 
ment at American Locomotive Co. for nine years, 
he joined the M. W. Kellogg Co. as a piping de- 
signer and job leader in 1939. While at Kellogg 
he has developed an exchanger bundle ejector, 
and is co-holder of patents on Kellogg’s plug valve 


for the Orthoflow fluid cat cracker. 
In 1949, Harold organized the plant layout sec- 


Mr. Kershaw 


tion at Kellogg and was section head of that group until recently. During 
that time he developed Kellogg’s in-line plot layout, recently used in 
the design of American Oil Co.’s Yorktown refinery. 

Mr. Kershaw has developed Kellogg’s model program as a practical 
aid to design, and now holds the position as a development engineer for 
the further use of layout models in design and construction. 
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POLYMER AND TAR 


SIMPLIFIED flowchart of Cosden’s method for direct fractional distillation of ethyl- 
benzene from mixed xylenes shows novelty of technique 


Cosden’'s Styrene Unit—They Said 


YOSDEN'’S styrene plant—first of 
A its kind anywhere—is in produc- 
tion and making the hypercritical sep- 
arations that the experts said couldn't 
be made. The $3 million, 20 million 
lb/yr unit went on-stream in Febru- 
ary of this year and has been in con- 
tinuous production since that time, 
confirming Cosden’s confidence in its 
revolutionary concept of “Ultrafrac- 
tionation,” and dispelling industry 
that the process “imprac- 
tical and commercially unsound.” 
While full details of the process 
are not yet available, it is evident that 
the unit has two commercial “firsts” 
of importance to refiners and petro- 
chemical manufacturers everywhere 
@ Direct fractional distillation of 
ethylbenzene from mixed xylenes, a 
separation of products having a boil- 
ing point difference of around 4°F. 
@ Separation of styrene from ethyl- 
benzene in a single column, instead of 
the conventional 


fears was 


two 


Ethylbenzene production 


The entire refining and petrochem- 
ical industry has been awaiting the 
results of Cosden’s attempt to separate 
ethylbenzene material for 
styrene—directly from xylene. Neither 


basic raw 


>V¢ 


) 


By RON CANNON 
Southwestern Editor 


Cosden nor Badger Manufacturing 
Co., designers and builders of the 
plant, are saying much now about 
how it is done, but the process ap- 
parently achieves the difficult separa- 
tion by simple, straight-forward frac- 
tionation in three fractionation towers 
in series. Each tower is 200-ft high, 
among the tallest ever built, and the 
arrangement is such that separation 
takes place, in effect, in a single 600- 
ft column. The three towers contain 
a total of “over 300 trays—not bubble 
trays—of an improved design.” 

The most common method of obain- 
ing ethylbenzene in other commercial 
processes is by alkylation of ethylene 
and benzene with a suitable catalyst, 
usually aluminum chloride. Alkyla- 
tion, as most refiners know, is a messy, 
costly operation, and accounts for a 
considerable percentage of the 
of producing styrene monomer. 

Cosden, with a _ sizeable mixed 
xylene stream from its Platformer- 
Udex operation, conceived the idea of 
the direct route to ethylbenzene as a 
means of low-cost styrene production 
While the separation is theoretically 


cost 


possible, it had never been done be 
fore on a commercial scale. 

In this unit, the xylene, containing 
m-, p-, and o-xylene, along with a 
small percentage of ethylbenzene, is 
charged directly to the ethylbenzene 
columns, and a pure ethylbenzene 
stream is taken from the overhead for 
further dehydrogenation and purifica 
tion into styrene. A direct-fired, multi 
million Btu/hr reboiler heater at the 
base of the first column in the series 
supplies heat for the separation. 


Dehydrogenation 


ethylbenzene 
to crude styrene is apparently a con 
ventional process. Catalyst used is a 
commercial material (Shell 105 de 
hydrogenation catalyst) and the reac 
tion takes place at 1200-1400°F. Heat 
of reaction is supplied by a single 
steam superheater. The reactor efflu 
ent is cooled in a large evaporative 
type cooler before going to the ben 
zene-toluene still. 


Dehydrogenation of 


Styrene recovery 
[he styrene recovery step in this 
process is another departure from thi 


conventional. Styrene has the disa 
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ONE OF TALLEST FRACTIONATING TOWERS EVER BUILT leaps 200 


120-TON ethylbenzene towers 
ft over Cosden’s novel styrene plant. Heater is at right background 


were erected in one piece 


It Couldn't Be Built 


greeable tendency to polymerize at 
moderate temperatures, and losses can 
be excessive at temperatures above 
90° C. Therefore, distillation of ethyl- 
benzene from styrene is always Car- 
ried out under vacuum. Even so, the 
pressure drop through the conven- 
tional still is such that the bottom 
pressure is too great to permit boil- 
ing the highly concentrated styrene at 
temperatures below the safe limits, 
and most other processes split the 
separation into with 
separate stills. 

Cosden’s recovery step has a single 
still—under vacuum—but is appar- 
ently accomplishing the difficult sepa- 
ration without excessive polymer for- 
mations. Again, neither Cosden nor 
Badger has divulged any details, but 
they hint that the separation is possible 
because of techniques that allow great- 
er separation per millimeter of pres- 
sure drop. This unit is believed to be 
the first to accomplish this separation 
in a single still. 


two steps, two 


Styrene finishing 


Final purification of the styrene 
monomer takes place in the finishing 
still, where styrene is separated from 
the impurities and small amounts of 
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tars and polymers that collect through 
the process. In addition, a batch still 

not normally in operation—is avail- 
able to finish any off-test product that 
might get through the unit because of 
upsets in the process. This allows Cos- 
den to clean up the bad product and 
still operate the unit at full capacity af- 
ter correcting any operational difficulty. 
Present purity of the product is above 
specifications for plastic-grade styrene. 

Construction began early in 1956, 
and completed in about 13 
months, despite the steel strike, which 
delayed construction for nearly 
months. 

Start-up of the plant was surprisingly 
smooth, and Cosden’s vice president, 
Dan Krausse, attributes a large part 
of the credit for this success to the 
thorough training given operating per- 
sonnel before start-up. “Within 24 
hours after cutting hydrocarbons into 
the reactors,” said Krausse, “the plant 
was producing 98.9% pure monomer. 
In a very short time, we were making 
rubber-grade styrene.” 

Indications are that the plant’s in- 
itial production will be about evenly 
split between rubber and plastics out- 
lets. Cosden has indicated that it will 
be able to meet its 
“easily.” 


Was 


two 


commitments 
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THIS ETHYLBENZENE heater has 
a multi-million Btu/hr capacity 


COMPLETELY AUTOMATED unit 


is controlled from master control room 
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BASIC OPERATION PRINCIPLE is simple for 
combustible vapor indicators, BUT . . 


FENODAY several new hazards can affect the normal 
reliability of combustible gas indicators, or vapor 
testers. 

The popularity of new but unspecified fuel additives, 
and the use of high-temperature silicone greases and new 
chemicals for processing petroleum and its products may 
be jeopardizing the reliability of these portable gas indi- 
cators. There are still people who do not as yet fully 
appreciate the dangers of using some of these instru- 
ments in the presence of desensitizing materials, such as 
tetraethyl lead. 

Fortunately, however, if the operating limitations of this 
detecting instrument are clearly understood, safety per- 
sonnel can continue to depend upon it for detecting ex- 
plosive mixtures of combustible gases. But in the hands 
of an untrained and indifferent person, this detector can 
be a dangerous tool. 

The common vapor tester in use today operates on 
the catalytic behavior of a heated platinum filament. As 
vapor is drawn over the filament, combustion occurs be- 
tween the air and any combustible vapor that is present 

-even though the concentration of the vapor may be 
below the explosive limit. When this catalytic combus- 
tion occurs on or at the surface of the activated platinum 
filament, the electrical resistance of the filament is in- 
creased. By placing the filament in one leg of a standard 
Wheatstone bridge circuit, it is possible to measure not 
only the presence of a combustible vapor but its explosi- 
bility as well. 

Other types of vapor testers have been used in the 
past since introduction of this instrument to refineries 
in 1927. The instrument described to the API by H. H. 
Hall in 1928 has been modified to meet new operating 
conditions and increase its flexibility. 


ADJUSTMENT 


By WILLIS A. BUSSARD, Assistant Editor 


Testers that operate on other principles are being tried 
out today (these are tabled on p. 231). However, none of 
these instruments that operate on other principles 
are as convenient or as portable as the platinum filament 
“sniffer” for checking explosive gas mixtures, and por 
ability is often important. 

But because platinum filament vapor testers operate 
correctly (and safely) only within certain limitations 
they should be understood by anyone who uses, specifies 
or purchases them. Failure to recognize these limitations 
might well result in disastrous loss of both propert 
and life 


How does it work? 


The physical operation of a platinum filament vapor 
tester is difficult to explain because of the unsolved 
mysteries of activated platinum’s role in catalyzing com 
bustion. The fact that it does operate, though, is full) 
accepted. So an understanding of explosive mixtures 
and how they behave helps explain the limitations of 
present combustible vapor indicators. 

Platinum, as it comes from the metal fabricator, is 
not catalytically active. It must be activated during the 
production of the tester. Several methods are used to 
do this, each manufacturer seeming to have his own 
secret method. Basically, however, the platinum is acti 
vated by operating the filament at abnormally high tem 
peratures, either by excess voltage or exposing it to rich 
concentrations of combustibles. (One of the papers best 
describing these techniques is given in a recent French 
society publication.*) Because this procedure catalytically 
activates some parts of the platinum filament that will not 
be heated under normal testing conditions, it may los¢ 
some of this temporary sensitivity with use. 

When an activated filament is used in a vapor tester 
it is first heated with a specific voltage. But when the 
vapor-air mixture is burned by the catalytic behavior of 
the platinum, the filament temperature rises. This in 
creased temperature further increases the catalytic sen 
sitivity of the filament, especially if a highly explosive 
mixture 1s present. 

Because the degree of catalytic activity is always re 
flected in the resulting meter reading, it is difficult to 
obtain successive absolute readings, or to compare the 
absolute values for two different meters 

Because of the difficulty of obtaining reusable abso 
lute values, based on a changing activity of a very sensi 
tive platinum filament, most vapor testers are calibrated 
to give safe meter readings. That is, they are calibrated 
on vapors such as hexane, heptane, or gasoline, so that 


*Lyon Bulletin de Société Chimique de France, May 1956, pp 
808-813, “Investigation of the Catalytic Activity of Platinum Fila 
ments,” by Eyrand, Domanski and de Mourges 


PETROLEUM PROCESSING, May, 1957 





Vapor Testers? 


Combustible gas indicators are reliable and useful 


tools if properly used, but they WILL NOT: 





operate safely in atmospheres of acetylene or hydrogen, and pure oxygen. 


indicate toxicity of vapors. 


detect explosive mists (i.e., lubricating oil) or explosive dusts, i.e., coal dust. 


give true scale readings of L.E.L. for low vapor pressure materials such as 


carbon disulfide, butanol, xylene, etc. 


operate safely without flashback arrestors. 


operate correctly if liquid or condensed vapors are drawn into them 


any of the other gases tested will give an indication of 
i greater concentration than may be actually present. One 
way of avoiding this, of course, is to calibrate the tester 
for every possible vapor. But this nullifies the universal 
ipplicability of one instrument for testing explosive va- 
pors, and also requires positive identification of the un- 
known combustible vapor 

Combustible indicators may be field calibrated by using 
one of the methods suggested by the manufacturers. One 
company supplies a field calibration unit that uses a cart- 
ridge of iso-butane, another has small ampules of styrene 
available, while another suggests a method using a small 
volume of hexane. 


What are the operating limitations? 
Although the procedure for operating a combustible 


vapor tester is simple, there are several limitations to 
its effective use. One of these is the operating tempera- 


ture of the filament, which is quite difficult to control. 

The importance of temperature in the use of any cat- 
alyst is well recognized in the petroleum industry. It is 
as important in the functioning of the catalytic platinum 
filament of a combustible indicator as in catalytic crack- 
ing or reforming operations. But unlike the latter pro- 
cedures, close control of the temperature of a coiled 
filament is extremely difficult; the temperature varies over 
the entire length of the filament. It is hottest in the 
center but becomes progressively cooler as the supported 
ends are approached. The supporting wires at each end 
of the platinum filament conduct the heat away. 

This temperature variation can be seen in any kind of 
coiled filament, whether in a lamp, electric heater or 
vapor tester. But in a combustible vapor indicator the 
variation is troublesome because the continued activation 
of the filament depends upon sufficient temperature to 
prevent desensitization by some materials (see table of 
desensitizing materials). But, if we attempt to keep the 
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OMBUSTIBLE BELOW EXPLOSIVE 


AT EXPLOSIVE 
PRESENT LIMIT POINT 


EXPLOSIVE MIXTURE 
(Violently explosive) 


VERY RICH MIXTURE 
(Dangerous; when mixed 
with air is violently explosive) 


No combustible vapor- Below explosive limit At explosive limit— Explosive mixture— Very rich mixture— 


air mixture arrow arrow rises only a arrow 
only fluctuates slightly small distance on the proach 
on each aspiration meter scale 


lower explosive limit lently explosive 


to ap- arrow above L.E.L. arrow shows dangers: 
to the shows mixture is vio- this mixture with air 
is violently explosive 
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What causes an explosion ? 


We speak of combustible vapors, not combustible 
liquids or solids, because nothing burns unless it 
is in a vapor or gaseous form. The tallow of a 
candle must vaporize before it burns. Similarly, 
the combustion of liquids found in refineries and 
petrochemical plants occurs only when the liquid 
has vaporized. 

An explosion is a flash combustion in which the 
vapor combines rapidly with the oxygen present in 
the vapor-air mixture. But it will occur only under 
certain conditions (explained in EDS No. 15 on 
page 139, Mar’57 PP). The most critical of the 
required conditions is the right ratio of air-to-vapor, 
called the explosive range. 

If the vapor particles are so widely separated that 
those set on fire will not ignite others that are near, 
the mixture is called too “lean,” and will not burn. 
If the vapor particles are so close together that they 
exclude the oxygen (or air) necessary for com- 
bustion, the mixture is Called too “rich,” and it 
will not burn either. The percentages of flammable 
vapor-in-air that define this explosive range are 
labeled the lower explosive limit (L.E.L.) and the 
upper explosive limit (U.E.L.). Typical values are 
listed in the table opposite. 

About the turn of the century it was discovered 
that an electrically heated platinum coil would pro- 
duce catalytic combustion of gas in the presence 
of excess air. This meant that it was possible to 
bring about combustion even though the vapor 


EXPLOSIVE 


UEL 
°/, Combustible in Air 


Explosive range is from . . . 
For these Materials... LEL. to UE. 
Octane—n ; 
Benzine (ligroin, petroleum ether) 
Xylene 
Styrene 
Toluene 


l 
l 
I 
] 
I 
Gasoline | 
Benzol (benzene) l 
Hexane—n I 
l 
l 
z 
4 
3 


IDS 


~~ 


~ 


Pentane—n 

Butane—n 

Ethane 

Acetone 

Natural gas 

Ethyl alcohol 

Methyl alcohol 6 
Hydrogen sulfide 4 
Carbon monoxide 

Hydrogen 

Acetylene 

Butyl alcohol 


~“ItJytls @ 


oD eh dis tad Sek Oh Ok On 
AbD ARC 


o 


Note: Explosive limits are expressed in “ Vapor by volume 
in air. A more complete table is given on p. 139, Mar’S7PP, 


in EDS No. 15 


mixture was below the explosive limit. It was this 
phenomenon that made today’s combustible vapor 
indicators possible. 





filament at too high a temperature, we run the risk of 
vaporizing or melting the platinum. Even high tem- 
peratures somewhat below the melting point of platinum 
(2165°F) will greatly shorten filament life 

Ihe best temperature for operation of combustible 
vapor indicators seems to be between 1100 and 1600°F, 
measured at the center of the filament. The higher limit 
is required to prevent desensitization of the platinum 
filament by vapors of TEI 

Some reactions do occur at lower filament tempera- 
tures, such as the catalyzation of hydrogen with oxygen 
by a clean platinum wire below 1000°F. But most other 
materials require higher filament temperatures for cat- 
alytic burning. Methane, for example, will react on a 
freshly activated platinum surface at 1400°F. But the 
surface will soon lose this ability even in ordinary atmos- 
pheres unless the temperature of the filament is held up 
around 1500°F. However, if strong desensitizing ma- 
terials—tetraethyl lead, for instance—are present, the 
temperature must be kept around 1500-1600°F at the 
center of the filament to maintain sensitivity. 

It has only been within the last five or six years that 
the need for maintaining high filament temperatures has 
been recognized by all manufacturers and users. Some of 
the earlier models of combustible vapor testers operated 
in the range of 1000 to 1200°F—-and some models still 
do. As the table on the facing page shows, this tempera- 
ture was adequate for many of the desensitizing mate- 
rials likely to be encountered. But about 1950, the 
petroleum industry aware of the effect of 
TEL on platinum Manufacturers boosted 


became 
filaments 


the voltage when it was realized that—unless_ the 
filament was constantly operated in the higher tem- 
perature range of 1400 to 1600°F—tetraethyl lead va- 
pors could seriously impair the safety of vapor testers 
These new models operate on eight, instead of six, flash- 
light cells and use the increased voltage to increase the 
filament temperature. This shift to a higher operating 
temperature has meant shorter filament and battery life 
on some vapor tester models but is necessary because 
of the increased presence of TEL vapors in refinery areas 


Is higher filament temperature the cure all? 


There are three other important operating factors be- 
sides temperature that determine the reliability of com 
bustible vapor testers: 

@ Use of desensitizing materials that will not react 
to temperature 

@ Retention of vapors by parts of the instrument, and 

e@ Method of operating the vapor tester. 

The facing table indicates that there are materials 
other than TEL that affect the safe operation of plat- 
inum filament vapor testers. Most can be overcome by 
high temperature, but one that is still puzzling the manu- 
facturers and testing laboratories for a complete solution 
are silicones, especially those with a boiling point below 
1000° F. 

This new material is finding increasing use in refineries 
and petrochemical plants in special varnishes, water- 
proofing materials, high-temperature elastomers and spe 
cial oils. Exactly how silicone products desensitize plat- 
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1um is unknown. One theory is that they decompose 
nd deposit silica (fused sand) on the surface of a hot 
ilament. This then prevents the platinum from reacting 
vith any subsequent vapors passing over it. 

Several methods have been tried for reactivating af- 
ected filaments, including soaking in hydrochloric acid 
nd mechanical scraping of the filament. The most suc- 
essful approach seems to be the exposure of the filament 
o a fluorocarbon, such as Freon. This, it is believed, 
orms volatile silicon fluoride (SiF,) and frees the plat- 
num from the poisoning material. But until a success- 
ul method has been fully developed for guaranteeing 
he operation of vapor testers in the presence of silicones, 
he only solution seems to be replacement of the affected 
filament with a new one. 

Absorption of vapors by parts of the testing instru- 
ment itself is another danger that must be guarded against. 
For if this happens, a false low reading wil! be observed 
initially and a false calibration for fresh air on subse- 
quent tests. 

Most instruments are now made of non-absorbent ma- 
terials throughout, although some in use may have ab- 
sorbent sampling hoses. One government testing labora- 
tory now specifies that fluorocarbon or epoxy resins be 
used for lining the sampling hose because tests have 
indicated that neoprene and polyvinyl alcohol hoses may 
absorb 10-15% of some types of combustible vapors. 
Natural rubber absorbs even more. One manufacturer 
states that the use of a natural rubber hose may decrease 
the sensitivity reading by 8% for each foot of hose! 

The absorption of TEL vapors by the hose or some 
part of the instrument itself is not too critical if the tem- 
perature of the filament is constantly kept in the upper 
range. But, if the indicators are boosted only tempo- 
rarily to the higher temperature to “burn off” the TEl 
effect from the platinum, there is the possibility that 
the latent effects of TEL may subsequently desensitize 
the filament. This is because residual TEL may lodge on 
monel flame arrestors, on plastic parts of the instrument, 
or on the sampling hose. 


Why do vapor testers fail? 


As can all instruments, combustible vapor indicators 
can fail and become inoperative. They can fail because 
of deactivation of the platinum filament, exhaustion of 
the flashlight cells, or a mechanical failure such as the 
plugging of filters or flashback arrestors. 

Both of the platinum filaments—the reference and the 
test filaments—may give trouble. But it is usually the 
test filament that becomes inoperative. It is exposed to 
such a variety of stresses, while the reference filament 
is sealed in an air chamber. Three types of failure may 
affect the active filament: physical failure from melt- 
ing, vaporization of the platinum metal, or loss of cat- 
alytic activity. The loss of catalytic sensitivity may be 
caused by the presence of dust, excessive usage, con- 
centrated vapors of desensitizing materials like TEL, 
or exposure to silicone or other deadening materials. 

Vapor testers must operate with a source of electrical 
power, which is usually a set of six or eight flashlight 
cells. These supply sufficient power for about 4 to 10 
hours of continuous operation—or about 1000 tests 
on intermittent duty. But at some time proper initial 
adjustments can no longer be made. Then the batteries 
must be replaced 

The drawing of dirt or gummy substances through the 
vapor tester may be one type of mechanical failure. 
Others may result from rough treatment. But most fail- 
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How types of combustible vapor indicators vary 





Operating N Safe for | Calibrated 
Manufacturer Model No. 
Principle TEL? for 





Vapotester Hexane 
M-1, Type A 


Vapotester 
M-1, Type L 


+ 


J-W Sniffer 
Model F 


Davis 
Emergency + 
Equipment Co. 


Heptane 


Propane 
repeated 
Johnson- 
Williams 


exposure 


P latinur , 
—— J-W Sniffer Yes 


Model G 


Propane 
Filament 
Catalytic 
Explosimeter | Only with Heptane 
2 an inhibitor 


filter 


combustion) 


Mine Satety Explosimeter Yes 
Appliances 5 


Co. 


Pentane 


Must be ad- 
justed at jases 


Combustible 


Gas Indicators, 


specific 


Models 20, factory 
21,30 and 40 


Gas Detector Yes 20 different 
Model 19/31 gases 


Color change Dragerwerk 
of Lubeck 


test solutions (Germany) 
4 


Methane Methane 


Optical Riken Fine 
comparison, Indicator only 


Instrument Co. 
index of (Japan) 
retraction 











Note: Calibration is checked by the vapors indicated. Sensitivity 
(of platinum filament) can be checked with methane. 


ures of vapor testers are caused by deactivation of the 
catalytic platinum filament or weak batteries. The correct 
operation of combustible vapor indicators must take into 
account all of these possible causes of failure 


Misoperation is dangerous 


As with other safety devices, failure to follow strict 
operating procedures with a combustible vapor teste! 
can be the subject of an unwanted accident investigation 

Each manufacturer of this type of instrument puts 
out a complete booklet on the correct operation of his 
vapor tester. These instructions, of course, should be 
followed. Because all common vapor testers operate on 
the same principle (catalytic combustion), the main points 
of correct operation can be summarized, as on page 229 
[he important thing to remember is: every movement of 





How platinum filaments are desensitized 


Platinum filaments are desensitized by... Below temperature of . . . 
Arsine (AsH,) 1300°F 
Antimony hydride (SbH,) 1200°F 
Hydrogen sulfide (H.S) 1020°1 
Phosphides, reduced ? 
Phosphates 
Silicones (at all temperatures) 
Stibine ? 
Tetraethyl le: 1800°} 
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PROPORTION OF LOWER EXPLOSIVE LIMIT 


Calibrating the indicator 


The meter on a _ general-purpose indicator is 
normally calibrated with a test vapor that falls 
below the curve of many vapors likely to be en- 
countered. Although this means that true quantita- 
tive readings are not applicable for most vapors 
only for the test vapor—it is a built-in safety factor. 
Whenever an explosive reading is indicated it means 
that some possible vapor is explosive 

Notice in typical calibration curve above that 
vapors with low heats of combustion, such as carbon 
disulfide, will not give true readings. When such 
vapors are suspected treat them with extreme cau- 
tion. 





the arrow is important—not just its final resting position 
on the meter scale. 


Selection of the wrong type of vapor tester can be 
dangerous. Some instruments are designed for methane 
and natural gas, some for specific atmospheres, while 
others are regarded as gener#l purpose indicators. Most 
general purpose indicators are not designed to operate 
safely in atmospheres of pure oxygen, nor for testing high 
boiling hydrocarbons that have been vaporized in ovens 

It should also be remembered that a vapor tester gives 
two types of reading: (1) an operability or responsive 
reading, showing that some kind of combustible gas 
is present, and (2) a calibrated reading, indicating the 
percentage present of the lower explosive limit of one 
particular gas. Both readings should be heeded 


Sensitivity checks are simple 


Ihe continuing introduction of new chemicals as gas« 
line additives, fuel inhibitors, and processing aids is 
potential danger. If any of them represent an undetecte 
desensitizer to platinum catalytic activity, safety may b 
jeopardized. 

But fortunately this possibility can be guarded agains 

by strict observation of simple checking procedure: 
Any user of a combustible gas indicator can, and shouk 
satisfy himself beyond any possibility of doubt that th 
instrument is operating properly before he trusts hi 
life or the lives of others to its indications. 

Many follow a set procedure for testing each instru 
ment before it is taken out of the shop. Using norma 
butyl alcohol, a few drops of gasoline on a cloth 
or some other vapor similar to the expected combustibk 
vapor, the meter is checked for workability before eacl 
use in the field. Many oil companies also follow stric 
procedures for periodic calibration of the indicators 

But in spite of these recommended checking procedures 
there are still stories told of untrained personnel being 
entrusted with the operation of these important safety 
sentinels. One sworn-to story relates how some welders 
actually used a vapor tester without batteries to satisfy 
themselves that welding under certain conditions was 
permissible! 


Play safe with vapor testers 


Because there are many combustible vapor testers 
now being used in refineries and other industrial plants 
that are sensitive to existing chemicals, such as TEI 
anyone concerned with using one of these instruments 
should satisfy himself on the following points: 


Is the meter designed to operate safely in the 
presence of TEL? Or is it clearly marked NOT 
FOR USE WITH TEL VAPORS? 


Has the man handling the vapor tester been in- 
structed thoroughly in its operation? Does he know 
what each movement of the arrow means? 


When was the instrument last calibrated? Is the 
date marked on it? 


What combustible vapor was the meter calibrated 
against? How does this vapor compare with other 
vapors which are likely to be found in the plant? 


Have any silicones been used in the area recently 
that might affect the operation of the indicator? 


Does the presence of an Underwriter’s or Factory 
Mutual label mean that the indicator is safe to use 
under all conditions? (Usually not!) 

Before beginning any gas test with a combustible gas 
indicator, the user should check the zero setting with fresh 
air to make certain it is calibrated to give an accurate 
reading. If simple tests recommended by the manufac 
turers are made before a test for combustible gases is 
made, the user cannot be deceived into thinking that a 
dangerous atmosphere is safe 

Remember that the sense of smell is of absolutely no 
value in determining whether or not an atmosphere is 
explosive. Only a combustible gas indicator, operated 
correctly, will tell you that 
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WHEELER McGREGOR LOGWINUK 


Oa 


HARDCASTLE BOCHOW 


MADDOCKS 


~ 
THORNTON HAIG FORTER 


PETROLEUM PROCESSING tape recorded the last regional meet- 
ing of the Western Petroleum Refiners Ass'n in El Dorado, Ark. Here 
is the fourth series of technical tips on processing problems from the 
complete transcript (checked for accuracy by each speaker). Mod- 
erator of the panel of authorities that answered all questions was 
Harry K. Wheeler of Pan-Am Southern Corp., El Dorado, Ark. Mem- 
bers of the panel were: D. W. McGregor, Lummus Co.; Dr. A. K. 


Logwinuk, Houdry Process Corp.; R. R. Haig, Esso Research and 
Engineering Co.; A. A. Forter, Cities Service Refining Corp.; C. A. 
Hardcastle, Lion Oil Co.; Carl E. Bochow, Suntide Refining Co.; 
Bruce Jones, McMurrey Refining Co.; Mark E. Houser, Republic Oil 
Refining Co.; R. R. Maddocks, Blaw-Knox Co.; and D. P. Thornton, 


HOUSER 


This month’s technical tips ~ 


Jr., Universal Oil Products Co. 


Distillation, Thermal Cracking 
and Coking Problems 


s Gas-oil distillation: What is the maximum 
superficial vapor velocity for vacuum towers used 
to produce gas oil for catalytic cracking charge? 
And, are your blankets being used above the 
flash zone in vacuum towers to reduce entrain- 
ment caused by the high velocity? If so, what 
experience has been encountered with plugging 
of the blanket with coke formation? 


Maddocks: In answer to the ques- 
tion—what is the maximum super- 
ficial velocity for vacuum towers 
from a process design standpoint, 
you must consider the type of tower 

whether bubble cap trays or show- 
er decks are being used, and, is it 
wet or a dry system? The general 
equation for calculating vapor veloci- 
ties will apply in vacuum distillation 
In designing a unit using bubble caps 
we consider the cross sectional area 
of the tower in determining the maxi- 
mum superficial vapor velocity. However, in the use of 
hower decks, a vertical plane between two decks, located 
it the tray edge, usually represents a more important fac- 


Mr. Maddocks 


r than the tower cross sectional area. In many vacuum 
owers utilizing “bubble-cap” type trays, we find a rate 
ft about 50-60 bbl/sq ft of tower area. In other words, 
30,000 bbl vacuum unit would probably run somewhere 
round 25 ft in diameter. This usually holds whether it 
Ss a wet or a dry system because the factors of reduced 
Olume compensate for each other In general, you 
isually find that the tower diameter required for a tower 
ising shower decks will probably be somewhere around 
‘0 to 30% less than the tower diameter required for 


uubble cap design 
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Going to the second part of the problem—the use of 
York blankets—I would like to bring your attention to an 
article printed within the last year in the Oil & Gas 
Journal, concerning Cosden’s experience with York 
blankets. They originally had a York blanket in a vacuum 
tower immeditely above the flash zone and had a con- 
tinual plugging problem that caused periodic shutdown 
and cleanup. Later they relocated the blanket two decks 
above the flash zone and used a gas-oil wash on the 
blanket. Such a change proved to be very successful in 
their particular case 

I've talked to other people having approximately the 
same conditions and there's quite a bit of controversy ove! 
the advantages of gas-oil wash. Before our session, one 
or two of the people expressed their opinion that the gas 
oil wash wasn't desirable. However, in Cosden’s case it 
has been. Nevertheless, in designing a vacuum unit | 
would advise putting in gas-oil wash that could simply be 
discontinued if found undesirable 


= Coking heater steam injection: What are 
the effects of injection steam in coking unit 
furnace tubes on coke deposits? Does this ag 
gravate foaming in the coke drum, also what can 
be done to reduce foaming and has anybody 


) 


used anti-foaming agents 


Maddocks: In answer to the question concerning in- 
jection of steam into coking unit furnace tubes, I would 
like to refer back to one of Nelson's early refinery texts, 
which presented a plot correlating radiant rate and fluid 
velocity against coke deposits. This plot very nicely 
illustrates the desirability of having high fluid velocities 
and low radiant rates. Of course, the purpose of injecting 
steam is to obtain high fluid velocities during the high 








@ Thermal problems 


temperatures period experienced in the outlet tubes of 
the coking furnaces 

I'm not sure that anyone can say definitely whether 
steam injection in the tubes has any effect on the foaming 
characteristics experienced in the coke drum. I rather 
doubt whether the two are associated closely enough to 
demonstrate this point. The Standard Oil Co. of Indiana 
has had some experience with the use of anti-foaming 
agents. At the moment I don’t know anyone else who’s 
using such agents. Most people have found that simply 
increasing the temperature in the coke drum itself has 
been sufficient to eliminate the’ foaming problems. 


as Coking unit water injection: We under- 
stand from last year’s meeting that some com- 
panies intended to try water injection on their 
thermal units. Did they do so and what were 
the results? 


Maddocks: In last year’s meeting it was indicated that 
D-X Sunray planned to use injection of boiler feedwater 
rather than steam injection in the coking heater for a 
new coking unit planned at Tulsa. As far as I know they 
went through with the plan. I can’t answer how it worked 
out, however. Jack Eppard, can you tell us about that? 


Eppard, (D-X Sunray): The coking unit at our West 
Tulsa refinery has used water injection into the coils in 
the coking heater to increase velocity in the tubes and 
thus reduce coking. This has been very successful and 
the only disadvantage is that it increases the pressure drop 
through the coil, and with present equipment limits the 
oil through-put 


Wheeler: One other point on York 
blankets brought up this morning 
apparently there is a critical tempera 
ture. If the operating temperature 
exceeds it—the guess is something 
around 780 degrees—whether you've 
got a gas-oil wash or not, you're 
going to have trouble with coking 
I think some panel members said 
that they put in a York blanket and 

\ it coked up. So they put in the gas- 
oil wash below it, and they cooled 
it off enough so it didn’t coke up. 
then they took out the York blanket. Everything is still 
working just fine 


Mr. Wheeler 


Forbes (Ohio Oil Co.): We've had very good success 
adding DC-200 into the top of our coke drums to reduce 
foam. Unfortunately our heater is limited at the current 
charge rate so that we cannot go to higher temperatures 
on the coke drum. We inject about 95 cc/min of a mix 
of 1/3 of our coker lean oil and 1/3 of DC-200. We have 
an Ohmart level indicator installation on our coke drums 
that has four radioactive sources with detection units at 
the 13 and 27 foot level in each drum. We actually plot 
when the foam passes these two levels, project the plot 
on up to the 7 ft outage level and inject the DC-200 
when the foam reaches that point. We found that above 
that outage point we get considerable carryover of coke 

We tried injection into the top of our coke drum at 
one time, but at the top it was carried on over with the 
vapor. We found a connection 17 ft from the top that 
we could use, and we are injecting it at that point rigth 
now. 


Forter: At the same meeting la 
year, our people were interested 
the effects of water injection int 
a visbreaker coil. Unfortunately f 
us, we do all of our visbreaking « 
cracking in the coil and quench 
the outlet of the coil—we have n 
soaking chamber. So we did try tt 
water injection and increased tt 
velocity in the tubes. But to offs 
and to maintain a conversion w 
had to go up in temperature. W 
now end up with about the sam 
carbon laydown in the tubes under those conditions 
we had before using water injection. So we answered ou 
own question in that respect. Some of you may be think 
ing along the same lines and that’s been our experienc 
where you don’t have a cracking chamber after the coil 


Mr. Forter 


= Minimizing furnace tube coke: Wha! 
about elimination of caustic to minimize coke 
from heater tubes? 


Forbes: On our chemical desalter we were running a 
9’ pH on the outlet because we thought we obtained a 
better separation at that pH. In our coker heater we 
found when we decoked in alternate layers that we were 
having a layer of coke and then a layer of white mate 
rial. We ran an analysis on the tube deposit and found 
it contained a very high percentage of caustic. We im 
mediately took pH on our desalter back down to 8.4 and 
since that time have been getting a 6-month run on our 
coker. At the time that we were getting this layer of 
caustic in our tubes. The caustic content of our vacuum 
column bottom was around 25 lb per 1,000 bbl, and it’s 


down to 2 now. We feel we've remedied that problem 


Wheeler: Did it seem to accelerate coke production 
or was it just there? 


Forbes: I think that you will find that actually caustic 
does accelerate coke production and acts as a type of 
catalyst. 


a Propane deasphalting: Has anyone con 
sidered or had any experience with two stage 
settling on propane deasphalting? If so, was a 
clean DAGO cut made on the first stage and 
the asphalt resettled or, was a poor DAGO cut 
made and the DAGO resettled? What were the 
results in improvement of yields and retention 
as compared to single stage operations? 


Haig: Harry, I think you ought to 
point out that I got this question by 
default because no one else on the 
panel could answer it either. In the 
preparation of cat feed by propan 
deasphalting, I'd better first say that 
we used the tower type, we have ob 
tained a comparable effect by coolin 
and returning part of the raffinat 
and solvent at the top to induce 

i —< temperature gradient on the tower! 

Mr. Haig You can think of it in the sam 
light as returning a reflux at the toy 

of a regular fractionating tower. I don’t have any num 
bers here on what the effects are but it has proven worth 
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hile to do that. One plant in the Jersey group has done 
but unfortunately I’m not familiar with their operations. 


® Distillation and sulfur compounds: What 
is the upper temperature limit that can be used 
in distillation without thermal decomposition of 
mercaptans and disulfides? 


Maddocks: I believe I can give you some information 
on the first question. Mr. Kalichevsky, whom we all 
know, has done work on distillation of naphthas after 
octor treating and in one of his discussions on the sub- 
ect he points out that there are actually two important 
considerations. They are temperature, which is pointed 
out here, and also time. He suggests that distillation 
after treating be done under a vacuum, and points out 
that the temperature should not exceed 270°F, and pref- 
erably it should be held around 250°F. I think that an- 
swers the first question. 


Downer (The Refining Engineer): | want to add some- 
thing on the question raised about cracking of mercaptans 
and disulfides. Kalichevsky said 275° is the point at which 
you would get some regeneration. 

At Esso’s Baltimore refinery when they were Soda- 
fining heavy catalytic naphtha, there was considerable 
trouble with the back end of that material. It was found 
necessary to rerun it and take a 400° end point instead 
of a 430° end point. They, at those conditions, did not 
get appreciable regeneration of mercaptans from the 
disulphides. 


Dana (Atlantic Refining Company): On this point of 
disulfides breaking down to mercaptans. I think Mr. 
Kalichevsky is pretty correct except that you have to 
worry about the degree of disulfide breakdown. Certainly, 
if you’re worrying simply about the doctor test, we don’t 
have much trouble if we keep the temperature down 
under 300°. On the other hand, in the production of 
solvent naphthas, where you're worrying about an odor 
problem, we have had troubles as low as 250°. Odor 
problems in the production of solvents are becoming 
more and more critical, so we have to be pretty careful 
in that respect. 


® Distillation of light hydrocarbons: At 
what temperature or under what conditions can 
the distillations of light hydrocarbons contain- 
ing free sulfur be carried out and not produce 
a corrosive overhead product, after simple caus- 
tic wash? 


Maddocks: I believe some of the people in the audience 
re probably more qualified to answer this question than | 


® Sulfur problems: During the distillation of 
light hydrocarbons, i. e., natural gasoline con- 
taining free sulfur, now does the free sulfur pass 
overhead? and 


Does anyone have data on the relative merits 
of using monoethanolamine and diethanolamine 
in the Girbotol operation to remove sulful com- 
pounds from light hydrocarbon streams? 


Maddocks: The first is rather an academic question. 
lowever, I can give you some information on the other 
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Thermal problems @& 


From data concerning the relative absorption character- 
istics of DEA, as compared to MEA, it is apparent that 
MEA has the ability to absorb about twice the amount 
of H.S as DEA. However, one disadvantage of using 
MEA is its higher vapor pressure. In cases where you 
might be treating very high volumes of gas, the loss-of- 
solution problem arises and becomes more important in 
the event that you are using MEA rather than DEA 


Haig: It’s been our experience that as long as the only 
sulfur compound present is H.S, MEA is obviously bet- 
ter. But it’s also more susceptible to forming stable com- 
pounds and complexes with other sulfur molecules such 
as carbonyl sulphide and some organic acids. The choice 
is always determined by economics. If you have nothing 
but H.S in your gas, MEA is going to be cheaper. If 
you've got a mixture of sulfur compound, DEA may 
turn out cheaper in the long run. 


Maddocks: One other thing. If you're scrubbing a gas 
such as flue gas, it’s almost mandatory that you use 
MEA because it is the only amine solution that will 
resist oxidation. 


® Removing thiocyanate salts: Has anyone 
devised a simple method of removing high con- 
centrations of heat stable thiocyanate salts oc- 
curing in the Girbotol DEA streams? 


Forter: We did add some soda ash, which forms solu- 
able salts and that helped our unit. It’s a very crude ex- 
periment. I wish I had some of our personnel who actu- 
ally worked on it. 


Maddocks: It would appear to me the way to separate 
this material would just be by re-distillation under vac- 
uum. 


Wheeler: I think it was mentioned this morning that 
somebody goes around and does that. He’s got a rig and 
his services are available, if you want them 


Eppard: The conventional method in gasoline plants 
that have large amine units is to regenerate the MEA 
solution in a separate vessel. A batch of MEA is drawn 
off to the regeneration vessel. Soda ash is then added 
and the MEA steam distilled. 


= Range oil sweetening: Has anyone had any 
experience with the copper sweetening of range 


oil ? 


Haig: We haven't had any in the domestic circuit. Over- 
seas, though we have. We found that on an extracted 
Kerosine, copper sweetening works all right. It it’s not 
extracted, you just can’t make it work. I don’s think that 
extraction is used very much in this country. Overseas, 
quite a few places are making an illuminating kerosine 
that has to be fairly highly treated. So the answer won't 
help anybody much—but for some reason or another, 
an extracted stock can be copper sweetened successfully 
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because of GLYCOLS and ETHANOLAMINES 


Wet or sour gases, once flared as a nuisance. now produce million 


revenue — thanks to the glycols and ethanolamines. If vou use these ve 
tile chemicals for gas dehydration or purification, you want to be sur 
steady supply and instant service. Allied glycols and ethanolamines 
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“Clip-n-File" process data 
Process references—IV 


Another coded, cross-referenced list of process 
literature. This month’s data sheet covers specific 
subjects that appeared in PETROLEUM PRoc- 
ESSING during 1954. p. 241 


“Clip-n-File" engineering data 
Instrument glossary 


A continuation of last month’s new compilation 
of terms, made expressly to clarify the changing 
instrument terminology situation. p. 253 


Processing facts and figures 


Do you check the Trends section regularly? Key 
industry statistics are tabled and graphed for 
quick reference each month on two fact-filled 
pages. To get the current refining picture turn to 


p. 275 








Maintenance ingenuity pays off 


A portable jig saves cat cracker shutdown time 
by letting Atlantic’s Philadelphia maintenance 
men repair catalyst valve seats in place. This and 
other money savers appear in Plant Practices on 

p- 245 





Another corrosion foe is here 


A Saran-lined pump is available, in two sizes, that 
permits a complete corrosion resistant system. 
Mechanical seals add to its efficiency. This and 
other new developments in equipment described 
in What's New, p. 283 





How to get steam with sand 


Another Bull Pen episode, and a particularly easy 
triumph for the Old Man. Hard Luck Sammy was 
suffering as usual, trying to make a boiler work, 
when the Old Man bailed him out p-. 249 


Another coke problem solved 


Can resid be cracked without excessive coke for- 
mation? Sun Oil thinks so in a patent on a 3- 
Stream system, described with text and flow dia- 
gram in this month’s Patents section, p- 265 
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Another satisfied user of Crane Diaphragm valv 


Best by test for this heavy, sticky emulsion 


—Crane diaphragm valves 


What valve is best and lasts longest in this 
service? A West Coast emulsified asphalt 
producer tried them all on the manifold 
above and here’s what was found. 

Conventional valves would become inop- 
erative in a short time. The main trouble 
was binding of the stem in contact with the 
cold, heavy asphalt emulsion. 

Ordinary diaphragm valves on the same 
service lasted only two months and had to 
be replaced. The diaphragms didn’t stand 
up and the high torque required for closure 
was impractical for frequent operation. 

Three years ago the plant started using 


CRAN E VALVES & FITTINGS 


PIPE © PLUMBING @ KITCHENS @© HEATING @ AIR CONDITIONING 
Since 1855 —Crane Co., General Offices: Chicago 5, Ill. Branches and Wholesalers Serving All Aras 


238 (lo obtain more data on advertised products see page 280) 


Crane No. 1610 Packless Diaphragm 
Valves. The neoprene diaphragm functions 
only to seal the bonnet. It is not subject to 
crushing and excessive wear as a seating 
member. The separate disc in combination 
with Crane Y-pattern body makes positive 
closure with minimum torque and turns. 
These valves are giving full satisfaction. 
Literature on Request 

Wide choice of body and diaphragm ma- 
terials makes these exclusive Crane valves 
particularly useful to process industries. 
Ask your Crane Representative for Circu- 
lar AD-1942, or write to address below. 
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Key letters after each article listed tell 
each article listed tell what specific 


¢ Chemistry or Formulae 

D Design Data and/or Methods 

k Economics, Costs and/or Markets 
G General or New Item 


you the type of information to expect 
subjects are discussed in the article 


Article classification key 


Materials and/or Equipment 
Operating Conditions 
Process or Plant Description 
Reference to the Literature 


Cross-reference letter-number combinations 


after 


Schematic Flow Diagram 
Theoretical Discussion 
Utilities for the Process 
Yields and/or Product Quality 


Selected Process Article Listing—1954 


F—Full-length feature articles 


“Man-Size Petrochemical Venture,” V. B 
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& Leo J. Hirth, Jan., pp 
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“The Economics of Making High Purity 
Jackson, C. K. Chadd, & D. M 
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Gamma Radiation (T1) 
Gas Oil Treating (PS) 
Gasoline Treating (F12 
Glycol Treating (P4) 
HF Alkylation (F19,36) 
Houdriflow (F15,19) 
Houdriforming (F15,19) 
Hydrocarbon Separation (P16) 
Hydrogen Treating (F3) 

Hyperflow (F18) 

Kerosine Treating (P5,11) 

Lube Treating (P12,14,15,17,20) 
MEK-Benzene Extraction (F3) 
Mercaptan (F12,19: Pi, 
10, 11) 

Methanol Wash (P11) 

Methyl Triptane Manufacture (P24) 
Naphtha Treating (P10,11,19) 
Orthoflow (F18) 

Phenol Removal (P6) 
Polymerization (F3,40,41 
Radiation Processing (T1) 
Solvent Extract (F3: P4,7,11,13) 
Sourness Inhibition (P10) 

Sulfur Dioxide Treating (F16) 
Sulfur Removal (F12,19: P1,5,7,10) 
Sulfuration (P14) 

Sulfuric Acid Treating (P2) 
Sulfuryl Chloride Treat (P2) 
Suspensoid (F18) 
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Sweetening (F12,42: P1,2,9,19) 
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1V—Petrochemical 


UOP Fluid Catalyltic Cracking (F24) 
Urea Complexing (P16) 
Visbreaking (F44) 

Viscosity Index Improvement (P15) 
Waste Disposal (F43) 

Water Wash (P9,11) 

Wax Cracking (F3) 

Wax Manufacture (P8) 

Wax Sweating (P&) 


ll—Gas liquids recovery 
Bus Fuels (F4) 

Cracking to Gas (TS) 
Domestic Fuels (F4) 
Gasification (TS) 

Industrial Fuels (F4) 
Markets (F4) 

Motor Fuels (F4: T8) 
Petrochemical Uses (F4: T6) 


itl—Synthetic fuels & lubes 
n-Decene-! Polymer Lubes (P21) 
Olefin Polymer Lubes (P21) 
Shale Oil Fuels (T10) 

Sulfurized Polymer Lubes (P21) 


processes 
Acetylene Mfr. (F14,37: T2) 
Acrylonitrile Mfr. (F8) 

Aldol Condensation (F2) 
Alkylation (F30) 

Aromatizing (P3) 

BASF Acetylene Process (F37 
Carbon Black Mfr. (T9) 


Catalysts (F2,8,10,21,25,30,38 
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New Ethylene Oxide 
1069 EGP (1V-8,18,35,44: V-25 


**Chemofining Petroleum’s Future?” H. Eppard F38——“Partial Oxidation of Ethylene,” Peter W. Sherwood, Oct 
& M. R. Wingard, July, pp. 1071-1074 EDOPSY (IV-9,47, pp. 1592-1597 CEOPRY (IV-8,35.36: V-25.27: VI-14.51 
49.51 V-3,6,7,9,12,13,18,25,32,39,40,45 ,46,51,54,56,58,61: 55.56.94) 
VI 2,7,9,16,18,20,23,25,26,28,31,32,35,47,54,56,60,67,76, F39——"Pesticides from Petroleum,” Marshall Sittig, Nov., pp 
80,83,87,97,102,104,110,112,113,116) 1755-1758 CET (1V-12,17: V-9,10,22,25,35,41: VI-19,26,39, 
& Problems in Ethylene Manufacture & Distribution and 61,64,68,85,86,109) 
How They Were Solved,” July, pp. 1076-1080 DMOP (I\ 40 Mandan,” Dec., p. 1873 GP (1-5,8,13,14,25,27,49) 
15,20: VI-18,54,83) F41-—* ‘Four-in-One’ Processing,” Dec., pp. 1874-1877 GP (1-4,5, 
‘Three Steps to Savings in Running 10,000 bd Cat 27,49) 
Cracker John W. Ward & G. N. Kavouras, Aug., pp F42—"Three Kinds of Treating,” Dec., pp. 1878-1879 GP (1-8, 
1190-1191 EO (1-4,27,64) 14,25,59) 
Newest Phenol Plant—lIt's 100% from Petroleum,” Aug F43—*“How Mandan Handles Wastes,” Dec., p. 1880 GPS (1-68) 
p. 1223 GPY (IV-35,39: V-9, 51 +,6,38,87,102) F44—"Flexible Refinery Design,” J. W. Packie & D. L. Camp 
Aromatics——Nitration Grade Aug., 1224-1226 OPSY bell, Dec., pp. 1881-1884 EGP (1-13,19,66) 
(1V-9,21,38,40: V-17,23,42: VI-25,110) 
Petrochemicals—TODAY,” Sept., 1381-1383 EG (\ T—Tomorrow items 
1.7: VI-S.16,18,.23.25.53.55.67.70.90) ri—“Have You Thought of Catalyzing Cracking with Gamma 
Petrochemicals—TOMORROW,” Sept., pp. 1384-1386 Radiation?”, Jan., p. 11 GP (1-4,7,30,50) 
EGR (IV-9: V-3,43: VI-7,14,.20,23.25.34.110.113.116) f2—*“Chemical Makers Exploring Routes to Acetylene Through 
The Outlook for Synthetic Rubber,” John T. Cox, Jr Gas,” Feb., p. 155 EG (IV-1,53: V-3,43,54: VI-7,14,79,111, 
Sept, pp. 1388-1391 EG (V-6,9,11,12,13,24,50,55: VI-28, 113) 
40.63.102.107) r3—"Lower Operating and Plant Costs by not Prilling Ammo 
The Outlook for Detergents,” D. Snell, Sept., nium Nitrate,” Feb., p. 156 GP (IV-42: V-7,45; VI-21) 
pp. 1392-1394 CEGPT (1V-4,8,23.41: V-9,27,36,43,47.51 t4+—"Small Refiners Could Well Study Their Niche in Petro 
§2: VI-30,40,46,48 98,103) chemicals,” Apr., pp. 459-460 EG (V-53: VI-57) 
The Outlook for Plastics,” Peter W. Sherwood, Sept., pp r5—“Gasification of Natural Gasoline Seen As Way to Meet 
1395-1403 EGOR (V-5.6.11.14.21.2 .29.30,33,38.46.47 Peak Gas Demands,” May, p. 632 GP (II-2,4) 
49.55.59.60: VI-13.16.29.45.59.65.7 .76.82.88.89.90.91.92. 16 LPG Demand Will Continue Up As A Source of Petro 
93,9599, 100,102, 108,114,115) chemicals,” June, p. 819 EG (11-8: V-13,37,50: VI-16,18 
The Outlook for Sulfur,” Norman Updegraff, Sept 28,29,30,54,69,83,97,107) 
pp. 1404-1406 CEGS (IV-47: V-34: VI-67,104) 1'7—"Market Growing for Epoxy Resins,” June, p. 820 G (\V 
Ihe Outlook for Fertilizer W Allstetter, Sept., pp 47,48: VI-50-99) 
1407-1409 EG (V-33: VI-20,21,22,112) '8—"Increasing Output of Gas Liquids Adds to Processors’ 
The Outlook for Carbon Black,” Alan F. Beede & C. A Feed Stocks,” July, p. 991 EG (II-7) 
Stokes, Sept., pp. 1410-1416 EGOPR (V-43: VI-34) r9—"Promise in Carbon Black Process Backed up by Plan for 
New 1954 Petrochemical Survey, pp. 1417-1432h New Plant,” Sept., p. 1303-4 EGP (1V-7,31: V-43: VI-34) 
EG Extensive listings under Cross-Reference sections V ri0—"“Competition from Shale Liquids Outside the Gasoline 
& VI Field?” Oct., p. 1507 EG (III-3) 
Three Unusual Features in HF Alkylation Unit D. P Til Tight Butylene Supply Could Lead to Dehydrogenation of 
Thornton, Oct., pp. 1570-1573 DOPSY (1-2,34) Refinery Butanes,” Oct., p. 1508 GP (1-2,3: IV-14,27: V-12 
From Natural Gas to Acrylonitrile P. Thornton, Jr., VI-31,83) 
Catalytic Reforming (F1,5,22,26 47—Sulfur Recovery (F22,32) 31—-Hexanes (P3) 
28) 48—Sweetening (P6) 32—-Hydrogen (F22,35) 
Chlorination (F10: TL) 49—Thermal Cracking (F17,22: P23) 33-—Hydrogen Cyanide (F8,10,31,37) 
Claus Kiln Sulfur Recovery (F3) 50— Thermal Gas Reforming (F17) 34— Hydrogen Sulfide (F32,35) 
Condensation (F2,39) §1—Thermofor Pyrolytic Cracking (F22) 35—losphorone (F39) 
Dehydrocyclization (F2) 5§2—Udex (F1,5) 36—Kerosine (F30,35) 
Dehydrogenation (T11) §3—Wulff Acetylene Process (T2) 37—L iquefied Petroleum Gas (F4,35: T6) 
Demethanization (F23) 38—Melamine (F31) 
Dennis-Bull Sulfonation (F6) V—Petrochemical raw materials 39— Methane (F8,22: P23) 
Diels Alder Condensation (F39) 1—Acetic Acid (F27) 40—Methyl Alcohol (F22,35) 
Direct Oxidation (F21) 2—Acetone (F2) 41—Methyl Ethyl Ketone (F39) 
Esterification (F10) 3—Acetylene (F8,14,22,28,37: T2) 42—Naphtha (F5,26,35: P3) 
Ethylene Purification (F23) 4—Acrylonitrile (F8) 43—Natural Gas (F28,30,33,34,35,37 
Extractive Distillation (F26) 5—Adipic Acid (F31) r2,9: P18) 
Fluid Coking (T12) 6—Alcohols (F14,22,29,31) 44—Natural Gasoline (F4,35) 
Friedel-Krafts Reaction (F30) 7—Ammonia (F8,22,27,37: T3) 45—Nitric Acid (F22: T3) 
Gamma Ray Irradiation (TI) 8—Aromatic Oils (F35) 46—Petroleum Fractions (F1,22,31,35) 
Gas Reforming (F17) 9—Benzene (F6,22,25,29,30,35,39: T1) 47—Phenols (F30,31: T7) 
Houdriforming (F1) 10—Benzene Hexachloride (F39) 48—Polyamides (T7) 
Houdry Dehydrogenation (T11) 11—Butadiene (F8,10,29,31,35) 49—Polyvinyl Alcohol (F31) 
Hydrogen Cyanide Mfr. (F8) 12—Butanes (F17,22,29,35: T11) 50—Propane (F29,35: T6) 
Hydrogenation (F10) 13—Butylenes (F22,29,35: T6) §1—Propylene (F22,25,30,35) 
Hydrolysis (F10) 14—Butyraldehyde (F31) 52—Propylene Tetramer (F30,35) 
Lynn Furmatic (T9) 15—Calcium Carbide (F14) §3—Refinery Gas (F35: T2.4) 
Monsanto-Ross-Wilde Process (F6) 16—Carbon Monoxide (1 14) 54— Residual Oil (F13,14,22,35) 
Montecatini HCN Process (F8) 17—Catalytic Reformate (F5,26,35) §5—Styrene (F8,29,31,35) 
Nitrilation (F10) 18—Coke (F13,14,22) 56—Sulfur (F22) 
Oxidation (F21,25,38: P6,18) 19—Cresylate (P6) 67 Sulf no 1 (F7.10 
Partial Oxidation (F38: P18) 20—Cumene (F35) ye — “2 . eee 
Pebble Reformer (F17) 21—Cyclohexane (F31,35) S-—Temens bi ee 
Phenol Extraction (F26) 22—Cyclohexanone (F39) $9—Urea (F31) 
Phenol via Cumene (F25) 23—Dichlorobutene (F10) 60—Vinyl Chloride (F31) 
Platforming (F5,26) 24—Ethyl Alcohol (F29) 61—Xylenes (F22,35) 
Polymerization (F30: Tl) 25—Ethylene (F21,22,31,35,38,39) 
Prilling (T3) 26—Ethvlene Glycol (F35) Vi—Petrochemical products 
Radiation Processing (T1) 27—Ethylene Oxide (F8,30,38) t—Acetaldehyde (F14,35) 
Scientific Design Process (F21) 28—Formaldehyde (F31) 2 Acetic Acid (F14,22,35) 
Sludge Acid Recovery (F6) 29—Glycols (F31) 3—Acetic Anhydride (F14,35) 
Sulfonation (F6) 30—Hexamethylenediamine (F31) 4—Acetone (F25,35) 
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ri2—"Fluid Coke Can Compete for Fuel and Metallurgical P12—*Use Regenerated Contact Adsorbent for Both Lube Treat 
Coke Markets,” Nov., p. 1664 EG (I-11,28: IV-22: V-12 ing, Cracking,” June, p. 923 OPS (1-1,4,9,27,41) 
VI-35,58) P13—"“Disulfide from Gasoline,” June, pp. 923-924 OPY (1-14, 
P—Patent reviews 24,32,51) 
P1—"Potassium Hydroxide Solution Shown Useful for Sweet P14—"‘Sulfuration of Mineral Oils in Presence of Iodine,” June, 
ening Distillates,” Jan., pp. 105-106 OPY (1-8,20,23,43,54, p. 924 OPY (1-41,55) 
59) P15—"Silica Gel Percolation Aids in Method for Producing High 
P2 Sulfuryl Chloride Yields Color Stability, Sweet Oil,” Jan., V.I. Lube Oils,” July, p. 1091 OPSY (1-1,41,67) 
p. 106 OPY (1-23,56,57,59) P16—*Processes Developed Using Urea for Separation of Hydro 
P3—"“Up Benzene Yield by Adding Oxygen to H. when Aroma carbons,” Aug., p. 1235 OPS (1-37,65) 
tizing C,’s,” Feb., p. 253 OPY (IV-5,8: V-31,42: VI-25) P17—"Preventing Cloudiness in Refined Lubricating Oils,” Aug., 
P4—"New Method for Stabilizing the Color of Fuel Oils,” Feb pp. 1235-1236 OPY (1-17,21,41) 
p. 253 OP (1-12,29,33,51) P18—*“Partial Oxidation Process Useful for Acetylene-from-Hy- 
P5—“Oxygen Aids Desulfurizing of Petroleum Distillates,” Feb drocarbons,” Sept., pp. 1439-1440 MOPY (I1V-35,36: V- 
pp. 253-254 OPSY (1-7,20,23,31,32,40,54) 43: VI-7) 
P6é—*Purified Cresols Can Be Recovered from Caustic Cresy P19—"Chemical Aids Sweetening Action of Naphthas,” Sept., p 
late Solution,” Mar., p. 401 OPSY (1-8,32,48: IV-35,48: \ 1440 OPY (1-46,59) 
19: VI-9,36,37) P20—"“Zirconia Shown Useful as a Treating Adsorbent in Lube 
P7—"“Use Sulfur Compounds for Selective Desulfurization, Oil Refining,” Oct., p. 1603 OPY (1-1,41) 
Mar., pp. 401-402 OPY (1-20,51,54) P21—"Sulfurized Polymer Makes Synthetic Lubricants,” Oct., 
P8—"Producing High Melting Point Waxes From Residual Ma p. 1603 OPY (III-1,2,4) 
terials,” Apr., p. 563-564 OPY (1I-15,60,71,72) P22—"“Hydrocarbon Refining with Heavy Metal Chlorides,” Oct., 
P9—“Hot Water Wash Improves Color Stability of Copper p. 1603 OPY (1-18,29,32) 
sweetened Oils,” May, p. 755 OPY (1-12,14,59,69) P23—"“Acetylene, Ethylene Yields are Good from Lean Stocks 
P10—"Preventing Sourness When Re-Running Naphthas,” May, with New Process,” Nov., p. 1767 OPY (IV-49: V-39: VI 
p. 755 OP (1-20,43,46,52,54) 7,54) 
P11—‘Mercaptan Removal from Heavy Fuel Oils,” May, pp P24—"Methyl Triptene Production,” Nov., p. 1767 OPY (1-5, 
755-756 OPY (1-14,20,22,29,40,43,44,46,51,69) 45,49) 


eecumes UNFOLD FOR START OF PROCESS ARTICLE INDEX 


5— Acetonitrile (F27) 41—Dichlorobutene (F10) 7 Neoprene (T2) 
6—Acetophenone (F25) 42——Dicyanobutene (F10) 80—Nitric Acid (F22,35) 
7—Acetylene (F14,17,22,28,35,37: T2 43—Dieldrin (F3,35) 81—Nitrile Rubber (F8,35) 

P18,23) 44—Diethylene Glycol (F21) 82—Nylon (F8,10,31,35) 
8—Acetylene Black (F14) 45—Di-iso-octyl Alcohol (F31) 83—Olefins (F17,20,22,23,35: T6,11) 
9—Acids (F10,14,22,27,35: P6) 46—Dodecene (F30,35) 84—Orlon (F8) 
10—Acrilan (F8) 47—Dodecy! Benzene (F22) 85—Parathion (F39) 
11—Acrylates (F10) 48—Dodecy! Benzene Sulfonate (F30) 86—Pesticides (F39) 
12—Acrylic Acid (F10) 49—Dynel (F8) 87—Phenol (F6,22,25,35) 
13—Acrylics (F14,31) 50—Epoxy Resins (T7) 88—Phenol-Formaldehyde (F31) 

14— Acrylonitrile (F8,28,35,37,38: T2) 51—Ethanolamines (F38) 89—Phenol-Furfural (F31) 
15—Adiponitrile (F8,10,35) §2—Ethyl Acrylate (F10) 90—Phthalic Anhydride (F27,31,35) 
16—Alcohols (F22,27,31,35: T6) 53—Ethyl Alcohol (F27,35) 91—Plasticizers (F31,35) 
17—Aldrin (F3,35) 54—Ethylene (F17,22,23,35: To: P23) 92—Polyesters (F31) 

18—Aliphatics (F17,20,22,23,27,35: T6) 55—Ethylene Glycol (F27,35,38) 93—Polyethylene (F31,35: T1) 
19—Allethrin (F39) 56—Ethylene Oxide (F21,22,35,38) 94—Polyglycols (F35,38) 
20—Ammonia (F22,28,33,35,37) 57—Fertilizers (F35: T4) 95—Polystyrene (F31,35) 
21—-Ammonium Nitrate (F33,35: T3) 58—Fluid Coke (T12) 96—Polyvinyl Chloride (F3,35) 
22—Ammonium Sulfate (F33,35) 59—Fluorinated Hydrocarbons (F31) 97—Propylene (F17,22,35: T6) 

23— Aromatics (F1,5,20,22,26,27,28,35) 60—Formaldehyde (F22,35) 98—Propylene Tetramer (F30,35) 
24—-Bakelite (F&) 61—Fungacides (F39) 99—Resins (F31,35: T7) 
25—Benzene ( F1,5,20,22,26,27,28,35:P 3) 62—GR-A Rubber (F8) 100—Resorcinol-Formaldehyde (F31) 
26—Benzene Hexachloride (F22,35,39: 63—GR-S Rubber (F8,29,35) 101—Saran (F8) 

Tl) 64—Herbicides (F39) 102—Styrenes (F22,25,29,31,35) 
27—Buna-N Rubber (F8) 65—Hexy! Alcohols (F31,35) 103—Sulfonates (F30,35) 

28— Butadiene (F22,29,35: T6) 66—Hydrogen Cyanide (F8,14,35,37) 104—Sulfur (F3,22,32,35) 

29—Buty! Alcohols (F31.35: T6) 67—Inorganics (F3,13,14,22,27,32) 105—Sulfuric Acid (F35,37) 

30—Butyl Rubber (F29,35: T6) 68—Insecticides (F3,39) 106—Synthetic Detergents (F3,30,35) 
31—Butylenes (F22,35: T11) 69—Isobutylene (F35: T6) 107—Synthetic Rubber (F4,29,35: T6) 
32—Calcium Carbide (F13,14,22) 70—Isocyanates (F27,35) 108—Teflon (F31) 

33—Calcium Cyanamide (F14) 7 Kel-F (F31) 109—Tetraethyl Pyrophosphate (F35,39) 
34—-Carbon Blacks (F14,28,34,35: T9) 72—Melamine (F31) 110—Toluene (F1,5,20,22,26,28,35) 
35—Coke (F22: T12) 73—Mesitylene (F2) 111—Trichloroethylene (F14,35: T2) 
36—Cresols (F35: P6) 74—Methacrylates (F10) 112—Urea (F22,33,35) 

37—Cresvlic Acid (F35: P6) 75—Methyl Acrylate (F10) 113—Vinyl Chloride (F14,22,28,35: T2) 
38—Cumene (F25,35) 7 Methyl Alcohol (F22,31,35) 114—-Vinyl Resins (F31,35) 

39—DDT (F39) 77—Methy! Methacrylate (F10) 115—Vinylidine Chloride (F31,35) 
40—Detergents (F3,30,35) 78—Napthalenes (F20,35) 116—Xylenes (F1,§,20,22,28,35) 
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H. R. (RUSS) ARNOLD (right), Plant Engineer, Riegel Paper Co., Acme, N. C. Left, Clayton Heintz, Cooper Alloy Corp. 


ARNOLD OF RIEGEL PAPER 
tells why he specifies COOPER ALLOY stainless steel valves 


Q. Mr. Arnold, why do you buy Cooper Alloy valves? 

A. Cooper Alloy’s 35 years’ experience in casting stainless 
steel exclusively, particularly qualifies them to handle our 
corrosion problems. With a toothache, we go to a dentist— 
so here too a specialist is required. This know-how shows up 
in design features which I find in combination nowhere else, 
assuring reliable performance and lowest maintenance. Some 
of the 10” OS&Y gate valves in the photo have been in service 
for years without repair. 

Q. What are some of the design features you refer to? 


A. The extra-deep stuffing box with unique square compres- 


A VALVE DESIGNED FOR STAINLESS! The Cooper 
Alloy valve is not an adaptation of earlier brass or iron 
patterns. Cooper Alloy, with over 35 years of experience 
in handling stainless steel, created a valve designed to be 
cast in stainless. To get the details, write today for your 
copy of our free 12-page folder ‘“‘Valve Technical Data.”’ 

The Cooper Alloy distributor near you will be glad to 
show you the complete line of Cooper Alloy valves and 
fittings, and can serve you promptly from local stocks. 


942 (To obtain more data on 


adverttse d produc IS S€¢ 


sion along with two-piece gland and centerless ground stem 
gives longer packing life. The yoke nut, replaceable without 
valve disassembly, and bowed yoke designed to relieve stress 
on operating threads in radical temperature change services, 
make for less maintenance and longer life. 


Q. Are there any other reasons for buying Cooper Alloy? 

A. Yes. In addition to good deliveries, I find the engineering 
counsel you give us most helpful. Also important in Cooper 
Alloy, we have a single source for valves and the wide variety 
of flanged, screwed, and welding fittings we require in stain- 
less steel. 


cooper (3 ALLoYy 


Corporation « Hillside, New Jersey 


VALVE & FITTING DIVISION 


THIRTY-FIVE VEARS OF STAINLESS STEEL PIONEERING 
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NEWS OF CHEMICALS FROM KOPPERS 


“dbnec antioxidant 
effectively inhibits gum formation’’ 


says SOCONY MOBIL 


Why does Socony Mobil use dbpe 
antioxidant, made by Koppers, in 
both its regular and premium 
grades of gasoline? Because dbpe 
gives excellent protection against 
gum formation in gasolines, yet is 
easily and safely handled, does not 
induce tank sweetening, is insolu- 





ble in aqueous alkali and is low in 
cost. The combination of good 
inhibition and lack of detrimental 
characteristics is helping Socony 
Mobil achieve good stability at low 
cost. 

dbpc is effective in aviation 
fuels and anti-knock fluids, too... 
and helps prevent sludge formation 
in insulating oils and industrial 
oils 

dbpc has, in some cases, en- 
abled refiners to save money by 
diverting a portion of their dis- 
tillates to less expensive and less 
severe finishing operations. It may 
help you in this way. Write for 
complete information. Koppers 
Company, Inc., Chemical Divi- 
sion, Dept. PP-57, Pittsburgh 19, 


Pennsylvania 





oo.) KOPPERS 
: CHEMICALS 


Sales Offices: PITTSBURGH + NEW YORK - BOSTON - PHILADELPHIA - ATLANTA - CHICAGO - DETROIT - HOUSTON - LOS ANGELES - SAN FRANCISCO 


In Canada: Dominion Anilines and Chemicals Ltd., Toronto, Ontario 
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5 REASONS WHY A‘Taylor 
POTENTIOMETER TRANSMITTER 


WILL DO THE JOB BETTER! 


700T Series 


Converts any primary electrical signal into a 3-15 psi pneumatic output for controllers aud receivers. 


i The unit is continuously standardized automat- 
@ ically. It assures complete electronic balance and 
permits optimum response adjustments. There are no 
slide wires, no batteries, no moving parts. 
y Easy continuous adjustment of range span and 
@ zero suppression—exclusive Taylor vernier 
adjustment gives exceptionally fine accuracy in calibra- 
tion of the unit. You can completely change the range 
and zero suppression as plant conditions demand— 
only need one instrument as a spare. 
+ Quick, simple removal for service with mini- 
@De@ mum instrument down-time . . . means that 
checking can be done efficiently in the shop where full 
facilities are available. 
3 Modern printed circuits insure uniform per- 
@ formance because there’s no variation between 
units. Principal electrical components are identified 
by engraved uambers on the phenolic board—another 
simplification for the maintenance technician. 
=F Quickly adapted for use for different primary 
®Pe@ elements because you just plug in the corres- 


ponding service ‘‘can’’. “Most ingenious . . . and most 


(lo obtain more data on advertised products see 


practical’’—that's what instrument men say about this 
important addition to the TRANSET* System. 

That this ingenious instrument works so well in s 
many places is another reflection of the years of ex 
perience of Taylor instrument engineers in helping 
solve the problems of the processing industries. 
Your Taylor Field Engineer can suggest wher« 
Taylor Potentiometer Transmitter will help you in 
your processing picture. Write for Catalog 98262. 
Taylor Instrument Companies, Rochester, N. Y., and 
Toronto, Canada. 


*Reg. U.S. Pat. 





Laylor Lnslruments 


MEAN 
ACCURACY FIRST 





VISION - INGENUITY - DEPENDABILITY | 


page 280) PETROLEUM PROCESSING, May, | 95 








This special jig permits... 


Petroleum Processing 


PLANT PRACTICES 


In-place repair of valve seat 


’ HEN the fluid cat cracking unit 
\\ at Atlantic Refining Co.’s Phila- 
delphia refinery was inspected at turn- 
iround, the seat of the 38-in. plug 
valve was found eroded by catalyst. It 
Was Serious enough to require a W elded 
repair and the problem was how to do 
t without removing the 
to the shops 

Normal procedure 
verlay the damaged area with weld 
netal, then grind the 


pecifications 


plug valve 
repair was to 


valve seat to 
Although the field weld- 


ing was not a problem, the alignment 
for grinding the valve in place was 
But the mechanical department came 
up with the solution 
shown above 


the special jig, 

The jig is made of a bearing housing. 
the bearing and a vertical shaft assem- 
bly. These main components are se- 
cured in position and aligned by four 
jack bolts, each at the end of a hori- 
zontal arm. 


The pneumatic grinding 
machine is 


attached to the shaft 
through a swivel clamp that provides 


horizontal, 
alignment 

Manual shaft re- 
volves the grinder into whatever posi 
tion 


vertical and rotational 


rotation of the 
is established by 


the clamp. And the 
and swivel 


adjustments in 

rigid assembly 
assembly permit 
grinding the valve seat to any speci 
fied limits 

Using this special jig, Atlantic main 
tenance group can economically 
repair plug valve seats without taking 
the valve to the shop 


versatile 


now 





Video checks refinery employes 
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VY LOSED-circuit TV has. taken 
( A over the job of monitoring one 
of the plant entrances tor 
Standard Oil 


employes 


at Esso Co.'s refinery 








there’s 
no 
end 
to 
the 
measure 
of 
quality, 
service 
and 
dependability 
you 
get 
with 


SOLVAY 
ALUMINUM 
CHLORIDE 


Write for SOLVAY Aluminum Chloride 
literature and prices. For specific infor 
mation, include your question. No cost! 


SOLVAY PROCESS DIVISION 


Sed ALLIED CHEMICAL & DYE CORPORATION 
am 61 Broadway, New York 6, NW. Y. 
* « ¢ t 


BRANCH SALES OFFICES 
» 4 


iH 


(To obtain more data on advertised products see 





in Wyandotte, 


inlet is a 


Plant practices (continued) 


in Baton Rouge, La. To the left is 
what a guard on duty sees on the 
screens of two separate TV receivers. 
On reaching remote-controlled turn- 
stile at the entrance, the employe 
presses a buzzer to attract the guard’s 
attention. Then, a small TV camera 
picks up a closeup of the badge worn 
while a larger camera, mounted above 
the fence, flashes a picture of the em- 
ploye and the surrounding area. 
After matching the employe’s pic- 
ture with that on the badge, the guard 


opens the gate by pressing a rek 
button. A green light flashes at 
gate to indicate that the turnstile 
revolve. 

The turnstile is controlled to t 
only long enough for one person 
enter. Because the larger cam 
covers enough of the area surrou 
ing the gate, the guard can make s 
that no unauthorized person tries 
enter at the same time. Instructi 
for operating the video monitor 
mounted at the gate. 


Have trouble switching boxcars? 


F YOU have an acute railway-car 
handling problem that cannot be 


solved by a regular switching engine 
because of its size, you might note 
how 


Wyandotte Chemicals Corp. 


solved a similar problem 


At its petrochemical plant located 


Mich., Wyandotte 


Chemicals did not have enough room 
in some areas to use a regular switch- 
ing engine 


Space was just not avail- 


able, particularly around the dry ice 
plant, where there was a special need 
for positioning 
plant 


cars tightly to the 


doors for loading and quick 


closing. Otherwise, there would be 
excessive sublimation of COs. 

To solve both problems, an old 
motor truck chassis was adapted to 
rails. A 1941, 85-hp Ford V-8 with 
1946 body was mounted on a lor 
It, in turn, was mounted on railroad 
wheels. Power is obtained through 
general drive from a regular transm! 
sion to the lorry wheels. 

This converted unit has been 
successful operation at the Wyandott 
plant for about 15 years and is capab 
of adequately pulling four loaded bo 
cars. 


Check list for gas-freeing tanks 


‘N AS-FREEING of 
JJ atmospheres with a steam eductor 
at the outlet and fog nozzles at the 


storage tank 


relatively new procedure. 


page 280) 


But it has already been adopted as 
safer way by Shell Oil Co. at 
Norco, La., refinery. 

The procedure is relatively simp 
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Plant practices {continued} 


| consists of the following setup 
is drawn through a curtain of 
er fog at the top of the tank, and | 
ulled from the bottom of the tank 


an eductor mounted on another | 


opening. A flexible, collapsible 
reaches from the eductor to with- 
1 foot of the bottom of the tank 
| sucks out the heavy vapors that 
le to the bottom. 
\lthough this method usually re- 
ts in freeing tank atmospheres with- 
one hour of explosive vapors, there 
several important points in the 
vcedure that should be observed. 
The following is a check list of these 
points: 
|—Before removing the tank from 


service, haul all needed equipment to | 


the tank site. Flexible hose for all 
utilities is preferred. 

2—Pump out all possible product 
through existing lines. Float the re- 
mainder with water and pump out. 

3—Blind all piping connected to 
the tank, except the drain and foamite 
lines. Wash all disconnected piping 
and then blind all shell nozzles and 
manways. 

4—Use two eductors and four fog 
nozzles on all tanks of 55,000 bbl and 
larger. For smaller tanks use one or 
two eductors and two fog nozzles. 

5—Place fog nozzles between 
eductors and in the largest openings 
in the tank roof. Be sure the fog 
nozzles are grounded and adjusted so 
that the water spray covers the entire 
opening. 

6—Turn on the water to the nozzles. 

Attach eductor to the roof man- 

hole and lower the flexible tube to 
vithin a foot of tank bottom or liquid 
irface 

8—Open the steam or air to the 
eductor slowly. Take five minutes to 
open the supply valve wide to prevent 
dden vacuum within tank. 

9—Evacuate all employes from the 
vorking area for at least one hour, 

until a work permit is obtained 
from the safety dept. 


0—Continue ventilating tank until 
s tests show less than 50% of the 
ver explosive limit. Only then open 
ll nozzles and manways for 
ining 





11—Shut off fog nozzles but con- 
ue ventilating throughout the entire 
ining and repair period with the 
uctor. 

12—The roof of a black or un- 
nted tank should be cooled ap- 
ximately 15 minutes before and 
ring gas-freeing with a water spray 
sprinkler. 


| 3—Return tank to service in cus- 


nary way. 
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PACKER” 


Petroleum service separates the men from the boys in the 
packing field—but you can count on Allpax Packings for thi: 
rugged service. They’re the result of extensive laboratory 
research in the development of suitable packings for service 
against distillates and petroleum products. Recommended for 
use on centrifugal and rotary pumps, valve stems, swing joints 
and similar pumping equipment. 








Style No. 14-—For regular pe- 
troleum service. Excellent against 
gasoline, light and heavy oils, ben- 
zol, toluol, etc. For temperatures 
up to 550 degrees F. Compounded 
of long asbestos fibres, fine flakes of 
graphite, and a special bonding 
compound containing an oil- 
resistant lubricant. 


c 5 
Sty! x 


— For extremes in 
high and low temperatures. 


Style No. 30 — For use against 
petroleum products at high temper- 
atures and pressures. A very dense 
packing, made by braiding jackets 
of asbestos yarn over a center core 
of pure asbestos content. The 
jacket is treated with a special heat- 
resistant compound. The outer 
jacket is lubricated with a coating 
of graphite. 




























ALLPAX “The Packing that Packs All” 


packine® 





theo Door “ 


¢— FOR OUR NEW CATALOG — TODAY! 


thee Pow bom 





A complete line of packing, tools, gasket materials 
Distributors in principal cities 
THE ALLPAX COMPANY, INC. 
160 Jefferson Ave., Mamaroneck, N. Y. 


CANADIAN DISTRIBUTORS: Albion Asbestos Packings Ltd., Montreal 8, Quebec 
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Why the 


Recently a large user of process equipment needed a 

304 stainless steel jacketed autoclave. It was to operate 

at a working pressure of 110 Ibs. per square inch, in 
the jacketed area. 

The answer was a stay bolt construction (they’re 

what you see in the picture above). 

This method allowed us to reduce 

head thickness—a technique that 

lowered cost considerably. This 

design also enabled us to improve 

delivery and conserve scarce nickel. 


STAYS “? 


Users of alloy processing equipment (lots of ’em) 
are taking advantage of the skills and facilities of 
Chicago Steel Tank Company. 

We can help you, too! 

At Chicago Steel Tank Company you’ll find a team 
of specialists that consider unusual fabricating require- 
ments “duck soup.” Why not? They’re used to them. 
No problem with rigid customer specifications either. 
It’s all in a day’s work. 

So when you need fabricated vessels and process 
equipment of any type or material, call us. 


Write for Chicago Steel Tank Company new facilities booklet now. No obligation. 


Fabricators and ere¢ 


CHICAGO STEEL TANK. 


INDUSTRIES, INC. 


division of U. S. 


SALES OFFICES: 64 W. 66TH STREE 


more 


data on advertised products see 


ce 1899 


COMPANY 
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Y TEAM is something we never 
jenn to get enough of around 
here. Anyhow, we never seem to get 
it where we need it. Sometimes | 
think it’s one of those things that sort 
of creates its own demand—just run 
a steam line to nowhere in particular, 
for no special reason, and pretty soon 
the line’s full of customers and isn't 
big enough to carry the load. Some- 
times a lot of the customers are boot- 
leg coffee warmers and laundry oper- 
ators, but they still take a lot of steam. 

We had a situation like that in our 
north tank field when we were trying 
to drive piling for an addition to the 
products pump house. The plans called 
for a whole raft of pilings and we 
had contracted the job to a fella with 

steam rig. Trouble was, we couldn't 
furnish him with enough steam—he 
was at the end of the line and all he 
could get was hot water. 

Of course, it time—we 
ever drive piling in good weather 
nd it’s always cold, rainy and sloppy 
This would be cause enough for 
the line to put out hot water, but with 

lot of tank heating coils taking off 
the supply, there wasn’t a chance of 
retting enough steam for a big pile- 
Iriver hammer 

All this is just by way of explaining 
ow we have this old fire 
ibe boiler out in the tank field in the 
rst place. Rather than run another 
ne all that distance—it was a long 
ay from the boiler house—we de- 
ded to rent an old vertical fire tube 
oller for the duration of the job. We 
ere able to set up close to a con- 
ensate line for water 
lenty of No 
nearby tank 

So that’s what we did 


was wintel 


nere 


came to 


and there was 
6 fuel oil available from 


We set the 
ld girl up on skids and started mak- 
ig Steam. Sammy, the crane operator, 
ad just wrecked his crane (again) and 
vhile the shop was reworking it, we 
lecided to put him to firing the boiler 


Sammy would come out 


early and 
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How the Old Man 
Turned Sand 
Into Steam 
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“Black smoke came pouring out of the stack ” 


get the steam up before the contrac- 
went to work. Then he would 
shut the boiler down every afternoon. 
Things went along fine the first day. 

The end of the second day, Sammy 
came stumbling into the Bull Pen after 
he had shut down for the day. 
“Som’'pin’s wrong with that old boil- 
er.” he complained. 

“What's the trouble, Sammy 
asked Cruse, head of the utilities de- 
partment 

“I dunno. The steam pressure keeps 
dropping all day long. The harder | 
fire ‘er, the lower the pressure drops.” 

Well, as | may have told you before 

Sammy hard luck 
guy around here. If anything could go 
wrong, it usually did when 
around. 


tors 


yo 


is Our original 


Sammy 
Was 


Cruse laughed it off. “Sammy, you 


worry too much. Just put the water 
and fire there and you'll get your 
steam.” 

If it had been anybody else but 


Sammy, I might have laughed it off, 
too. But with old Hard Luck, | 
thought ita good idea to take a look 
As I said, anything can happen when 
Sammy's around 

Anyway, next morning, 


to see the old 


I went out 
Sure enough, 
down 
The contractor 
much than 


boiler 


the steam pressure about 


25 pounds to 100 psi 


Was 


couldn't stand it lower 


that 


I worried about that durn boile 


all dav before an flashed. In 


our boiler houses, we fire gas all the 


answel 


time. So, naturally, we had forgotten 
that fuel oil will foul a tube in a 
hurry 

The answer was simple enough. 
“Sammy,” Cruse said, “all you gotta 


hose in the fire 
after you kill 
blow the soot out of 
those tubes. You'll have enough steam 


do is stick a 
box 


steam 
afternoon 
and 


every 
the fires 


in the line for a job like that and 
youll have clean tubes for the next 
day ‘ 


Next morning, I went by about an 
hour after the 
The steam 
afternoon, 
Pen 


boiler 


boiler 
presure 
Sammy 


was fired up 
fine. That 
was in the Bull 
“Som'pin’s wrong with that old 
again.” He didn’t like this job 
in the first place 

“Now what?” I asked. 

“Same thing. 
up fine for a couple of hours, then 
it starts to drop to beat hell.” 


Was 


Steam pressure holds 


Well, I hadn't expected this, but it 
seemed clear enough to me that we'd 
have to figure out some way to pipe 
up a permanent soot that 
confounded boiler. I hadn’t planned a 
line into the fire 
Sammy could blow the 
time he needed to without 
shutting down the boiler 
last out the job 


blower for 


fancy rig—yjust a 
that 
tubes any 


box so 


Anything to 


1 asked Dan Mirretti to line up the 
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now make any vessel 


— 


CHEMICAL RESISTANT... 


Applications range from 
this small reactor-pot to 
linings for trailer tank 
trucks 


.. with KEL-F LAMINATE lining 


Here is a method for making ordinary plant equipment (new or 
existing) resistant to gases and liquids as corrosive as fuming 
nitric acid—and at reasonable cost. 

Ket-F Laminate comprises a tough, shatterproof, abrasion- 
resistant, frictionless surface of Ket-F* fluorocarbon plastic, 
bonded to a glass-cloth backing for maximum adhesion. It is 
readily cemented to any material of construction— metal, wood, 
concrete, etc.—and over a variety of contours. 


Ket-F, being a thermoplastic resin, seams may be “heat- 
welded’’. The result is a continuous surface having zero water 
absorption and extremely resistant to acids, alkalies, oxidants 
and solvents at temperatures up to 350°F. 

KeE.L-F Laminates are manufactured by the United States Gasket 
Company, pioneers and leaders in fluorocarbon plastics, and 
are available for installation by certified applicators. Write for 
further information and the name of applicator nearest you. 


UNITED STATES GASKET COMPANY, Camden 1, New Jersey 
*Trademark, M.W. Kellogg Co. 


100 gol. Tank han- 
dling acid fluorides, 
lined with K&t-F Lam- 
inate. 


United 
S'\tates 


| 


Giasket “laste: Dviiioxu 


OF THE GARLOCK PACKING COMPANY 
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Bull Pen (continued) 


pipefitters for overtime the next ate 
noon so that we could do the \ 
without shutting down the contract 

The Old Man nabbed me in 
Bull Pen the next day about noo 
“Why the pipefitters on overtime 
asked. He hated overtime. I explaine 
the situation to him. 

“Hell, you don’t need all that rig 
ging to blow those tubes. Don’t nee 
steam at all.” I thought he'd flippe 
his lid. 

“I must've seen a million of these 
things out around the old gas plants 
We fired ‘em with gas, crude o 
maybe even tree leaves, I don’t knov 

but we never worried about fanc 
soot blowers.” I was afraid the O| 
Man was off on one of his wild yarns 
but I was curious to see what he ha 
in mind. 

“Order a truck load of sand de 
livered to the boiler. We'll go ou 
there after we eat and I'll show yo 
how we used to clean tubes,” he sai 
I wasn't too sure I was hearing rigl 
but I went ahead and ordered the 
sand. 

When we got out to the boiler afte 
lunch, the truck load of sand wi 
there and Sammy was having a knock 
down, drag out verbal row with the 
driver. Seems that Sammy didn’t lil 
the idea of all that sand blowing 
around and he wasn’t going to let the 
guy dump his load anywhere near the 
boiler. 

We calmed Sammy down and le 
the driver dump and get out. I wi 
ready to see what the sand had to & 
with our troubles. 

“Open the door on the fire-box 
Sammy,” the Old Man said. “Now 
watch the stack,” he said as he walke 
over to the old steamer with tw 
handfuls of sand. When the Old Mar 
threw the sand in the fire-box 
looked like the thing was blowing 
up—billows of black smoke came 
pouring out of the stack. 

Well, it was simple enough to figure 
that one out, but it’s a pretty nea 
stunt even if it is a crude way to blow 
soot out of tubes. The boiler dra 
just carried the sand right on throug 
the tubes and we had us a sand-blas 
fire tube. 

As you might expect, Sammy to 
a pretty dim view of these cr 
methods, and we heard no end 
griping. But everytime the old | 
transfer dropped off, a handful 
sand would knock the soot loose 
hold the steam pressure. 


Next month, the Old Man goes dra 
tic to save a young engineer 
a lot of embarrassment 
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Petroleum Processing 


NEW WORDS 


Do you know these words? 


Acetone 


Acetone, pronounced “ass-eh-tone,”’ is 
ow produced petrochemically by a 
iriety of routes, although it was an 
xceedingly important industrial chem- 
al long before any of these were 
liscovered. A liquid of 
characteristic odor” (..e., with 
vhich others are often compared), 
cetone is lighter than water and both 
freezes and boils well below the cor- 
esponding temperatures for that sub- 
It has the formula CH.*COs 
which explains its chemical 
“dimethylketone” (the ke- 
group is *COs) and “2-propa- 
none” (descriptive of its chemical re- 
lationship to propane). 


colorless 


one 


stance 
CH, 
names of 


tone 


Acetone is used in large quantities 
for the synthesis of acetic anhydride 
for cellulose acetate fibers and plas- 
tics), alcohol and mesityl 
oxide (both solvents), etc. It is itself 

most important organic solvent for 
ise in paints, adhesives, and lacquers, 
ind for cellulose acetate. Another use 
s as an absorbent for acetylene. 

Acetone is manufactured petro- 
chemically by the oxidation of iso- 
propyl alcohol (a propylene derivative, 
ind itself one of the very first petro- 
hemicals); by the 
nene (a 


diacetone 


oxidation of cu- 
propylene-benzene deriva- 
ive); and by the oxidation of refinery 
gases or LPG. Propylene, of course, is 
i constituent of refinery cracked gases, 
9 is produced by the cracking of pro- 
vane (an LRG or LPG). Cumene oxi- 
lation yields phenol as a co-product 

While acetone has competitors for 
nany of its uses, especially as a sol- 
ent, its versatility and relatively low 
yrice Keep it in the industrial fore- 
ront. Production and consumption 
hould continue to increase 


Naphthalene 


Naphthalene, familiar to us _ since 
hildhood in the form of “moth balls,” 
s not yet a full-fledged petrochemical. 
sut it should become one in the next 
ew years. Pronounced “naf-tha-lean,” 

has the formula C,,Hx,. Its molec- 
lar structure is that of a pair of six- 
arbon-atom benzene (C,H,) 
hat share atoms, hence 
lso possess fewer hydrogen atoms. In 


rings 
two carbon 


act, naphthalene is the simplest type 
‘f “condensed aromatic hydrocarbon”; 
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By B. H. WEIL 
Manager, Information Services 
Ethyl Corp. Res. & Engrg. Dept. 

Detroit, Mich. 


A regular department intended 
to help administrators and oper- 
ating men keep abreast of tech- 
nical names and processes in the 
petrochemical field 


that is, a hydrocarbon composed of 
multiple benzene rings which 
carbon atoms in their structure 

As we are well aware, naphthalene 
is a White, crystalline, flaky solid which 
has a strong “coal-tar” In the 
past, it has been chiefly obtained by 
refrigeration of coal-tar Chief 
uses have been as a chemical inter- 
mediate (for the synthesis of phthalic 
anhydride, “Tetralin” and “Decalin” 
solvents, chlorinated naphthalenes, 
etc.), moth repellent, textile chemical. 


share 


odor 


oils. 


NEWS in VIEWS 


fungicide, etc. So popular is one of 
its derivatives, phthalic anhydride (for 
plastics and plasticizers), that signifi- 
cant quantities of petrochemically de- 
rived ortho-xylene are 
place of 


facture. 


being used in 
naphthalene in its manu- 


Naphthalene is present in refinery 
streams, as such, but not in sufficient 
quantities to make its solvent extrac- 
tion economic (so far). Commercially 
usable concentrations can be produced 
thermal-cracking 
processes, along with other chemicals 
The main petrochemical route, how- 
ever, 


by special-purpose 


hydro- 
cracking of methylnaphthalene, which 
S present in 
trations in 


is expected to be the 
relatively high concen- 
certain catalytic cracker 
streams 

At present, petroleum-derived naph- 
thalene would cost slightly more than 
the coal-tar product, especially im- 
ports. However, new European plants 
for the manufacture of phthalic an- 
hydride may eliminate the 
latter source of supply, so petroleum 
naphthalene may 
reality 


largely 


soon become a 





PLATINUM FOR THE FLYING-A starts journey to Tidewater’s giant Dela- 
ware City refinery. The slab being held is worth about $10,000. On the dolly 
is another $500,000-worth of the catalyst-destined metal 











ELECTRONICS and 








Notice the ear phones on his head. He is 
in constant voice communication with the 
gunnite operator—receives instructions 
so that exactly the right proportions of 
water and dry castable are used. Result: 
longer refractory life in refinery vessel 
installations. 


























- 4 
a 
y. 
As he “‘guns’”’ the castable-water mixture 
onto the retaining mesh, the operator 
talks to the man governing the mix—tell- 
ing him when the mixture is coming in too 
wet or too dry. Prior to walky-talky com- 
munication, hand signals were given from 
hundreds of feet away. 





Off-stream time hinges upon the durability of the equipment in the refinery. That’s 
why Bigelow-Liptak has concentrated so much upon improvement of castable appli- 
cation to refinery vessels. As a result, you’ll find B-L installations are hanging up 
record after record for long life and consequently helping to reduce the per-barrel 
cost of refined products. Remember that Bigelow supplies a complete one-source 
service to refineries: engineering, materials and erection. Better investigate today! 


BIGELOW-LIPTAR /o:woration 


AND BIGELOW-LIPTAK EXPORT CORPORATION 








13300 PURITAN AVENUE, DETROIT 27, MICHIGAN 


UNIT-SUSPENDED WALLS AND ARCHES 


Iu Canada: BIGELOW-LIPTAK OF CANADA, LTD., 7Zorente, Ontario 
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Instrument Terminology 


HIS sheet is a continuation of the glossary start- 
ed in Engineering Data Sheet No. 16. These in- 
strument terms are those commonly used in describing 
automatic control systems and the instruments involved. 


Term Definition 


G string A colloquial expression for a round, solid, 
dielectric-coated single wire used for trans- 
mission of microwave energy. 

Gain The increase in signal power in transmis- 
sion from one point to another. 

Galvanometry The technique of detecting and measuring 
the strength of electric currents, usually 
by their magnetic effects. 

Gamma ray An electromagnetic radiation from disin- 
tegrating isotopes, used for measuring 
process levels. 

Gas An analytical method of separating simi- 

chromatography lar vapors by selective adsorption through 
the flow of gas through a special column. 

Gate circuit A circuit which amplifies or passes a sig- 
nal only when certain definite input con- 
ditions are met. 

Gage An instrument for measuring some physi- 
cal characteristic such as pressure, tem- 
perature, level, etc. 

Geiger counter An instrument used for detecting and 
counting ionized particles. 

Geissler tube A special tube used in spectroscopy. A 
rarified gas glows as an electric charge is 
passed through it. 

Gimmick A colloquial name for a small capacitor 
(1-5 microfarads) formed from two in- 
sulated wires twisted together. 

Globar A ceramic rod of silicon carbide used as 
a radiation source in infrared spectrome- 
ters. 

Go, no-go An instrument having only two stable in- 

detector dications such as a fuse, which is either 
intact or burned out 

Grid A special electrode in electron tubes that 
controls the passage of electrons across 
an air-space. 

Ground : wai An electrical conductor connected to the 
earth, or a large conductor whose poten- 
tial is taken as zero. 


Half-life The time required for disintegration of 
one-half the atoms of a radio-active 
sample; used for classifying their rate 
of decay. 


Electrical noise produced by a mechani- 
cal motion such as the rubbing of motor 
brushes. 


Liquid pressure expressed as the height 
of a column of liquid with equivalent 
pressure at its base. Used in measuring 
liquid flow. 

Heterodyne Pertaining to the formation of a third fre- 
quency by the mixing or combining of 
two ac currents of different frequencies 

Hunting see cycling 


Hysterisis The lag in direct effect of an applied 
force, resulting in different values during 
increases than during decreases. 


Impedance The apparent resistance in an ac electri- 
cal system, expressed as the ratio of the 
emf to the current. 

Index The pointer on an indicating instrument, 
which shows the value of the reading. It 
may also refer to the value of the set 
point on a controller. 
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They are presented to aid discussion of this subject 
with some degree of assurance as to just what is being 
described when you listen to the strange patter of 
control engineers. 


Term Definition 


Indicating Any measuring device which is read by 
instrument observing the position of a pointer on a 
scale. It differs from null instruments 
which require adjustment for final read- 
ing. 
Independent A condition or quantity which is not de- 
variable pendent for its value on other process 
variables; in boiling water the tempera- 
ture is not dependent on the pH value of 
the water. 


Inductance The property of an electric circuit to in- 
duce an electromotive force in its own or 
a neighboring circuit. 
Infrared A method of detecting small quantities 
analysis of vapors by their selective absorption of 
infrared radiation. 


infrared An electromagnetic radiation with a fre- 
radiation quency ranging from 1 million to 500 
million megacycles. It falls between that 

of visible light and microwave radar. 


Infrasonic Describing a device or system operating 
at frequencies below the audio-frequency 
range (less than about 20 eycles/sec). 


Instruction Information which, when properly coded 
and fed into a digital computer, causes it 
to perform one or more of its operation. 

Integrator As applied to a flowmeter, it is a device 
that computes the total flow over a period 
of time, based on the rate of flow record- 
ed by the flowmeter. 

Input The initial signal fed into a control sys- 
tem or into a computer. 


LR. Abbreviation for infrared. 


Inverter A device for converting de into ac; or, it 
may mean a gas-filled electron-tube cir- 
cuit for doing the same thing. 


Jitter Small, rapid variations in a wave form 
due to mechanical disturbances, changes 
in the voltages, component characteris- 
tics, etc. 

Lag The slow rate of response in a control 
system between the cause and effect. It 
may be due to large process quantities, 
long signal transmission lines, slow chem- 
ical reactions, or slow response in the 
instruments themselves. 


Light valve \ device whose light transmission varies 
with an externally applied electrical quan 
tity, such as current or voltage 

Limiter A transducer whose output is constant 
for all inputs above a critical value 


Linear 4 relationship in which change in ore 
related quantity produces an exactly pr 
portional change in the other 


Load cell \ weiching transducer that converts force 
on a loading platform into proportional 
hydraulic pressure for actuating an in 
dicator, recorder or controller. 

Load change A change in operating conditions which 

requires a change in the flow of the con- 

trolled medium to maintain the desired 
control point. 


Load error 
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INSTRUMENT TERMINOLOGY 


Petroleum 


Processing 


Term 
Logger, data 


Manipulated 
variable 


Magnetostrietion 


Modulation 


Motor-operated 


Multiposition 
control 


Negative bias 


Neper 
Neutral zone 
Noise 


Null-balance 


Offset 


Optimalize 


On-off control 


Oscillation 
Overlapping 


Overload 


Parallax 


Paramagnetic 


Parameter 
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Instrument Terminology (continued) 


Definition 


An automatic recording system that re- 
ceives instrument signals and converts 
them into typed figures. 


A quantity or condition that is varied by 
an automatic controller so as to affect 
the value of the controlled variable. 

A phenomena which causes a metal rod 
to change its length when subjected to a 
longitudinal magnetic field. 


An analytical instrument for identifying 
substances by sorting electrified particles 
according to their ratios of mass to charge. 


An electromagnetic wave with a frequen- 
cy between about 1000 to 300,000 mega- 
cycles—a wavelength of 30 cm to 1 mm. 


Any device into which information can 
be introduced and later extracted. 


The variation of some characteristic of a 
wave form by imposition of another wave 
form. 


As applied to a control valve, this identi- 
fies it as being positioned by an air, elec- 
tric or hydraulic powered device (a 
motor). 


\ type of control response which selects 
one of several rates of corrective action 
depending on the deviation of a process 
variable. 


4 voltage that makes the control grid of 
a vacuum tube negative with respect to 
its cathode, which also has a negative 
value. 

A unit expressing a scalar ratio of two 
currents or voltages, the number of nepers 
being the Benen logarithm of such ratio. 


See dead zone 


Any unwanted disturbance within an in- 
strument circuit; a form of interference. 


A method of measuring that directly com- 
pares an unknown quantity with a like 
known value, usually after balancing an 
electrical circuit to zero (null). 


A sustained deviation due to an inherent 
characteristic of positioning controller 
action. It is the difference existing at any 
time between the control point and the 
value of the controlled variable. 


To create the most advantageous condi- 
tions for processing, through automatic 
control. 


A control system in which the final con- 
trol element has only two positions to 
select from. 


One complete period of vibratory motion. 


A trouble encountered in spectroscopy 
when the long-wave end of a diffraction 
spectrum coincides with the short-wave 
end of the spectrum of the next higher 
order. 


A current, voltage or power level applied 
to an instrument beyond which perma- 
nent damage will occur. 


The apparent change of position of an 
instrument pointer due to a change in the 
position of the observer. A mirrored sur- 
face on some instrument faces removes 
this difficulty 


Identifies any material that is better than 
air as a path for magnetic lines of force. 


An arbitrary constant to which any nu- 
merical value may be assigned. It differs 
from a fixed or absolute constant, or a 
variable 


Positioning 


Potentiometer 


Power gain 


Power pack 


Pre-act 


Precision 


Primary 
element 


Process lag 


Process 
variable 
Proportional 

band 


Proportional 
response 


Proportional- 
position 


action 


Proportional 
control 
plus reset 
Proportional 
control with 
derivative 


Definition 


The maximum instantaneous value of an 
alternating quantity. 

The fractional part of a cycle by which 
two similar alternating quantities are dis- 
placed so that they do not coincide. 
The time in minutes of one complete 
cycle of oscillation. 

A device in which the energy transmitted 
through the primary element is either 
supplemented or amplified by energy 
from another source. 

The term describing materials or instru- 
ments which emit electrons when sub- 
jected to light or high frequency radiation. 
The measurement of the brighteness of 
light. 

A ae mmo in which a strong beam 
of light gives a directional motion to fine 
particles or liquid, suspended or falling 
in a gas. 

A term describing the production of elec- 
tric charges on the face of certain crystal 
materials when subjected to mechanical 
stress. 


Action in which there is a predetermined 
relation between the value of the con- 
trolled variable and the position of a final 
control element. 


An instrument used to measure or com- 
pare electromotive forces. Sometimes la- 
beled a “pot.” 


The ratio of power that a transducer de- 
livers to a specified load to the power 
absorbed by its input circuit; usually 
expressed in decibels. 


A power supply unit that converts avail- 
able line or battery voltage to that re- 
quired for operating an instrument. 


A_ response which gives an additional 
valve movement, proportional to the rate 
of pen movement. 


The quality of being exactly defined. As 
applied to measurement, it is the degree 
of reproducibility among several inde- 
pendent measurements of the same true 
value under specified conditions. 


That portion of the measuring means 
which is first subjected to the instanta- 
neous condition of the process variable. 


Any delay in bringing information of a 
change in a variable to the primary sensi- 
tive element of an instrument. Includes 
capacity lags, distance-velocity lag and 
reaction lag. 


A physical quantity or quality related spe- 
cifically to a process; it varies with time. 


The range of measured values needed to 
cause maximum possible change in the 
final control element setting; ie., the 
amount of pen movement necessary to 
give full valve movement. Usually ex- 
pressed as % of full scale range. 


The type of action which adjusts the 
final control element in proportion to the 
deviation of the process variable. 


Action of a controller in which there is a 
continuous linear relation between the 
value of the controlled variable and the 
position of the final control element. 


A proportional control system that also 
automatically resets the set point in order 
to control the degree of valve opening. 


A proportional control system that moves 
the final control element (a valve) in pro- 
portion to the rate of change of the 
measured variable. 
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No matter how you look at it... 
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Whatever the GRADE and the VOLUME of 
NATURAL GASOLINE 


Just rely on WARREN'S versatile facilities to give you depend- 
able deliveries . . . WHERE and WHEN ond the WAY you 


want them. 


WARIRIE|N 


PETROLEUM CORPORATION 





TULSA, OKLAHOMA e Cable Addresses: STAVOLENE, WARREN 


EXPORT TERMINALS: CORPUS CHRISTI, PORT ARTHUR, BAYTOWN, 
TEXAS CITY AND WARRENGAS, HOUSTON, TEXAS, SAN PEDRO, CALIF. 








LUBE OIL ADDITIVES 


The Cyanamid Arro.use® series 
of lube oil additives are formulated 
to meet the varying requirements 
of different base stocks. AEROLUBE 
93-C, a concentrated inhibitor with 
superior anti-wear characteristics, 
rounds out our line of general pur- 
pose inhibitor-detergents. 


Out of our working 


partnership with refiners 
came 


CYANAMID’S 


“BALANCED PERFORMANCE” 
erocat CATALYSTS 


to give new highs 


in cracking efficiency! 


It’s results that count...and in working with the 
refining industry to get better yields, Cyanamid has 
pinpointed numerous variables, all affecting perform- 
ance in catalytic units. These properties have been 
balanced for greatest field performance efficiency in 
\erocaT Catalysts .. . now made even better, thanks 
to expanded and improved manufacturing facilities. 
Your evaluation of Arrocat Catalysts is invited. 
Our technical service and research staffs will do 
their best to help you get on stream to greater pro- 
ductivity. 


HDS FOR HIGH SULFURS 


Conversion of high-sulfur fractions 
to H,S is most effectively accom- 
plished with Cyanamid Arro® HDS, 
cobalt-molybdena desulfurization 
catalysts. Aero HDS catalysts have 
highest available pore volume, excel 
lent mechanical properties and low 
bulk densities. 


iy ° 


—“evYANAMID_— 











The petroleum catalyst facilities of Cyanamid’s research 
laboratories at Stamford, Connecticut, are unsurpassed in 
the petroleum industry. Through them, Cyanamid maintains 
its lead in the development of superior catalyst products. 


AMERICAN CYANAMID COMPANY 
REFINERY CHEMICALS DEPARTMENT 
30 Rockefeller Plaza, New York 20, N. Y. 


In Canada: North American Cyanamid Limited, Toronto and Montre°! 
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Kennedy elected new WPRA prexy 


NEW OFFICERS were chosen by Western Petroleum Refiners Assn. at its 


recent annual meeting. Fourth from left is the new president, Harry J. 


Ken- 


nedy, vice-president of Continental Oil Co. Others shown, all new vice-presi- 
dents, are (I to r) J. A. Vickers, Vickers Petroleum Corp.; Rex Blazer, Allied 


Oil Co.; W. J. 


Carthaus, Great Northern Oil Co.; Walter Famariss, Jr., Fam- 
ariss Oil & Refining Co. Not shown here is F. L. 


Martin, Suntide Refining Co., 


who was re-elected a vice-president of the group. Kennedy succeeds Reid 
Brazell, Leonard Refineries, who has been president since 1955. 





C. W. Stose has been named gen- 
eral superintendent of the process di- 
vision of Atlantic Refining Co.’s Phila- 
delphia refinery. Stose was previously 
general manager of Atlantic’s crude oil 
purchases and sales activities 

W. O. Hoffman, who was superin- 
tendent of the refinery’s mechanical 
department, has been named general 
superintendent of the services division 
and will direct all maintenance, power, 
and stores activities 


A. D. Togna has been named su- 
pervisor of the newly established prod- 
ucts testing department of the Texaco 
Research Center at Beacon, N. Y. He 
formerly supervisor of 
the analytical and testing department. 
He joined Texaco in 1943, after re- 
ceiving a B.S. in chemistry from the 
University of Michigan. 

Samuel P. Dickens has been pro- 
moted to supervisor of project evalua- 
tion research at Beacon. He was pre- 
viously assistant supervisor of fuels 
research at the Port Arthur-Port Ne- 
He holds a B.S. in 
chemical engineering from North Car- 
Olina State College and began with 
Texaco in 1943 

W. R. Smith has been named tech- 
nical assistant for the Texaco Develop- 


was assistant 


ches laboratories 


] 
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ment Corp., licensing and patent sub- 
sidiary. He was formerly assistant su- 
pervisor of chemicals research at Port 
Arthur-Port Neches labs. Smith holds 
a B.S. from Miami University and 
M.S. and Ph.D. degrees from Western 
Reserve University. 


W. W. Lowe, vice-president of Cities 
Service Petroleum, Inc., has been elect- 
ed to the board of the parent Cities 
Service Co. Lowe is also a director of 
Cities Service Refining Corp. and 
Cities Service Research and Develop- 
ment Co., as well as president of Wol- 
verine Pipe Line Co. 


Dr. Donald E. Burney and G. Hans 
Weisemann have been promoted to 
section leaders in the chemical prod- 
ucts division of the Standard Oil Co 
(Ind.) research department. Dr. Philip 
H. Towle has been made group leader. 

James F. Grutsch has been appoint- 
ed group leader in the heavy oils, as- 
phalt and ammonia technical service 
division of the research department 
He holds a B.S. and M.S. from Indiana 
University and joined the company in 
1952. 

Burney is a graduate of the uni- 
versities of South Dakota and Illinois. 


Petroleum Processing 


PERSONALS 


He began with Indiana Standard’s re- 
search department in 1941 and has 
been a group leader since 1947 

A graduate of lowa State university, 
Weisemann joined the company in 
1944 and has been a group leader in 
the research department since 1948 

Towle has been with the company 
since 1948 and most recently worked 
as a patent advisor. He is a graduate 
of the University of Illinois and of 
Ohio State. 


Julian A. Rogers has been made 
head of the manufacturing department 
of W. R. Grace & Co.'s polyethylene 
plant at Baton Rouge, La. He was 
formerly head of the ammonia depart- 
ment of the Chemical Co 
Rogers is a mechanical engineering 
graduate of Southern Methodist Uni- 
versity 


Grace 


Dr. Carroll Karkalits has been 
named supervisor of research for the 
Petro-Tex Chemical Corp. of Hous- 
ton. 

A graduate of Rice Institute in 1938, 
with a B.S. in chemical engineering, 
Karkalits took M.S. and Ph.D. de- 
grees at the University of Michigan 
He has worked in industry with Amer- 
ican Cyanamid, at Bound Brook, N. J.. 
and Food Machinery and 
Corp., Princeton, N. J. 

Petro-Tex is currently completing 
a research lab and pilot plant at the 
Houston headquarters 


Chemical 


Charles Swoope, recently made gen- 
eral superintendent of the Esso Stand- 
ard Oil Co. Bayonne refinery, has been 
named manager of the Baltimore re- 
finery, a new post. H. G. MacBurney 
continues as general superintendent at 
Baltimore. 
a result of 


The change took place as 
Esso’s discontinuance of 
the office of manager, southern East 
Coast refineries. Stanley Wuchter, who 
last held the title of manager, has been 
appointed consultant pending his re- 
tirement in September. Swoope will 
not be replaced at Bayonne. 

Charles A. Brown, general super- 
intendent of the Charleston plant, has 


become manager of the plant. 
Harold J. Rose has been appointed 
assistant general manager of the com- 
pany’s chemical products department 
He was formerly coordinator of chem- 


icals research for Esso Research and 
Engineering Co. 

At Bayonne, Joe Murphy, who was 
general superintendent, has 
assistant to the plant manager 


been at 


become 
He has 
Bayonne since May on rota- 
tional assignment as assistant general 








74 Complete 
Line of 
COMBUSTION 


ACCESSORIES 


for Every Industrial 
Liquid Fuel-Gas Installation 


Air Control Door 
and Frame, top 
hinged, ratchet 
type, heavy duty, 
for manual con- 
trol. Surfaces are 
machined to a 
close fit. 











Fuel Oil Suction 
Strainer, single type. 
Large basket area 
insures low pressure 
drop; cover and bas 
ket easily removed 


D9 


for cleaning 
Wide-View Peep- 


= $ >. hole, safety, cur 
— a. a tain type. Cobalt 
| nw si removed to 
tas show bearing sur- 


face for curtain 
Curtain halves are 
interlocked—open 
simultaneously. 


Ignition Port with 
Refractory Tile No 
M896 for use 
with standard 3” 
pipe. Also serves 
as a peephole. 


Furnace Relief and Access 
Door, heavy construction, 
practically air tight. Door 
casting correctly weighted, 
lined with plastic refrac- 
tory retained by imbedded 
grill; with observation port 
and cover. 


Fuel Oil Heater, 
Self-Cleaning, 
Spiral Coil Type 
High oil velocity 
in coil, resultant 
turbulence pre-) 
vents carbon for- 
mation. No internal 
connections of 
joints. 


The ‘‘right combination’’ for you in achieving 
maximum combustion economy is: NATIONAL 
AIROIL Fuel Oil, Gas or Combincotion Oil & 
Gas Burning Equipment; NATIONAL AIROIL Com- 
bustion Accessories; and, NATIONAL AIROIL 
Engineering Consultation. May we be of help to 
you in accomplishing your particular installatien 
or in solving that difficult problem? 


CHEMICAL-PETROLEUM DIVISION 


»» NATIONAL AIROIL 


Paint 
9" BURNER CO., INC. 
1297 EAST SEDGLEY AVE... PHILA. 34, PA 
Southwestern Division 
2512 Sevth Bouvlevord, Houston 6, Texos 





IMOUSTRIAL Of, BURNERS. GAS BURNERS, 
AND FURNACE EQUIPMENT 


Personals (continued) 


superintendent. His permanent as- 
signment since 1944 had been general 
superintendent at the Everett refinery 

Operations superintendent of the 
Bayonne plant is now Ed Hughey, 
previously head of the manufacturing 
and fuel products terminalling depart- 
ment. 


Three men in petroleum research 
ave been given Certificates of Ap- 
preciation by the American Petroleum 
Institute Division of Refining. Awards 
were made at the 
mid-year meeting 
in Philadelphia, 
May 13-16. Those 
receiving awards 
were: 


Dr. Field 
D. P. Barnard, 


research coordi- 
nator of Stand- 
ard Oil Co. (Ind.), 
Chicago. 

Hugh W. Field, 
vice-president and 
general manager of research and de- 
velopment, Atlantic Refining Co., Phil- 
adelphia. 

J. Bennett Hill, pioneer oil chemist 
and recently retired director of re- 
search and development for Sun Oil 
Co., Marcus Hook. 


Dr. Hill 


Eleven supervisors have been ap- 
pointed at Tidewater Oil Co.’s new 
refinery at Delaware City. The men, 
and their positions were: 

William H. Bacon, group leader in 
knock testing, 

Everitt T. Chandler, Carl F. Lewis, 
and James Jeffries, Jr., general serv- 
ices shift supervisors, 

Arthur T. Dundas, chief estimator. 
engineering, 

Dr. Jack M. Gillette, group leader, 
spectroscopy, 

Andres J. Juhas, group leader in 
the analytical section, 

rhomas J. Magner, senior engineer- 
ing draftsman, 

James Victor McCool, supervisor of 
safety, 

Aniello Vicedomini, group leader, 
physical testing. 

Mansell S. Richards, oil scheduler 
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in the utilities oil dispatching d ¢ 
sulfur recovery department. de ore 

Bacon, Chandler, Lewis, Gille te St.nd 
Vicedomini and Richards came ji- transt 
rectly from the Bayonne refin Mare 
Jeffries, Dundas, and Magner wor! ed n 
with C. F. Braun on the projcct Oil P 
Juhas transferred to the refinery f 
the company’s Avon, Calif., refin 
McCool joined Tidewater after s« 
ing as safety inspector for C. F. Br 
and Co. at the Delaware site. 


H. C. Packard, of Shell Oil C; 
New York, has been named chairn 
of a new American Petroleum Ir 
tute subcommittee —on Petroleu 
Liquid Quantity Measurement. Pa 
ard is chief analyst of transportation 
and supplies—loss control. The new 
grouv has been formed to end the D 
duplication of effort by technical so- 
cieties in the measurement of petro- 
leum. It will be concerned with set- 
ting policy as to what groups should 
test and set standards in which areas 
The subcommittee grew out of 
symposium on measuring, sampling 
and testing of crude and petroleum 
products held 22 years ago. Members 
are: 

A. H. Newberg, chief engineer 
Service Pipe Line Co., Tulsa, who has 
been named vice-chairman, 

Elmer Mattocks, API department 
of technical services, secretary, 

S. D. Dalton, manager, refinery en- 
gineering division, Socony Mobil Oi 
Co., New York, 

F. M. Dawson, vice-president, sup 
ply and distribution department, The 
Texas Co., New York, 

C. W. Hubbell, assistant manage: 
engineering department, Phillips Petro 
leum Co., Bartlesville, 

H. F. Huf, administrative manage! 
engineering and construction depart- 
ment, Atlantic Refining Co., Phila 
delphia, 

J. H. McClintock, coordinator of 
oil loss prevention, Esso Standard Oi! 
Co., New York, 

R. K. Paine, manager of pipelines 
Standard Oil Co. of California, San 
Francisco, 





Dr 
Peele 
the p 
prom 
| his 


iDoOvVe 


Paul Siecke, director, process de- 
sign division, Gulf Oil Corp., Pitts 
burgh, 

L. S. Wrightsman, coordinato! 
products pipeline operations, Hum 
Pipe Line Co., Houston | 


Donald H. Ernest has been nan 
project engineer and plant super 
tendent of the Amoco Chemicals Cx 
plant to be built near Joliet, II 
was previously a member of the S 
mour research staff. Ernest, a gra 
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' . 
of Marquette University with a 
ee in chemical engineering, joined . 


idard Oil Co. (Ind.) in 1954. He 

sferred to Amoco Chemicals last e e 

ch. Previously he had worked at Mo 

negie Illinois Steel Co., Universal 

Products Co., and Franklin Supply 

qr ar 
a 
eon 
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. n convention: 
pressure drop 
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ssure c¢ 
high Preses properly on co 
thems ts, without gui no vist | 
type seals: ratio to bab |. an easily 
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applied {0% d design for eg we in forged 
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Dr. Kasch Mr. Peeler 


Dr. John E. Kasch and Winston S. 
Peeler were incorrectly identified by 
the photos shown with their notice of 


ge 5550” 
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f 
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L. D. Hoblit, assistant director of 
Dow Chemical Co.’s organic pilot 
plant laboratory, has been named lab- 

tory director of the Louisiana Di- 
vision. He is in charge, in the new 
post, of the central analytical labora- 
tory and of research for the Division 

He holds a B.A. in chemistry from 
fexas Christian University, Class of 
94] 


cut pump power require- 
ments to a fraction by 
utilizing high suction 
pressures, when available. 
Dr. William J. Sparks has been ap- 


These heads hydraulic. 
ads aulice 
pointed scientific advisor to Esso Re- using 


balance the pistons using 
suction pressure. Thus. 
it is only necessary to 
power the pump for the 
ae between avail- 
able gallon-po E 
suction and required gallon-pounds of PP am on eerie 
to add 5 gph of nitric acid at 5000 psig to 4500 psig liquid 
isotope —power requirement without differential pressure 
head is 2 hp., with differential pressure head it is only 
.5 hp., or a saving of 1.5 hp. . 


rch and Engineering Co. The new 
st Was created as part of the com- 
pany’s policy of “according recogni- 
tion and prestige to the abilities and 
ichievements of individual scientists 
engineers.” Sparks has been di 
tor of the chemicals research di- 
on since 1946 and holds more than 
patents. He is the co-inventor of 

| synthetic rubber 


IGOGUUGUTUUUY 


1 his new post he will survey sci- 
fic activities in industry, govern- 


universities, and other bodies , 
For other advanced design features... 
will recommend research projects 


Esso Research. He will be associ- Write for Bulletin HP-1254 
bag-s=oenipnagrsiinnnimne semmegean PHILADELPHIA PUMP & MACHINERY COMPANY 


Dr. Miller W. Swaney has been ap- 
ted coordinator of chemicals and 13500 Philmont Avenue, Philadelphia 16, Pa. 
oil processes, succeeding Harold SUSEIDIARY, AMERICAN METER COMPANY 
Rose, who has been transferred to 
» Standard Oil Co. Swaney was 
ously director of the products re- MILADELPHIA SERIES HP 
ch division. He holds a B.S. and 
trom Vanderbilt University, and 


ogg his Ph.D. from Purdue Uni- HIGH PRESSURE Pumps 


Ir. Robert W. Krebs has become 
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Personals (continued) 


director of the chemicals research di- 


vision, replacing Dr. Sparks. He has 0} “ -JORDA * 
been associate director of the Baton diaphragm 


Rouge laboratories and is succeeded in 


that post by Dr. Fred W. Banes, who motor valve 


was acting associate director. 

Ed Upchurch and Roger Bock have 
been promoted to group heads. Up- 
church has been named to a group in 
the engineering development section, 





Bock to one in the process design sec- No. 170 


tion. 


CLEARLY MORE Charles E. Webber is this year’s 


recipient of the Hanlon Award, given 


EFFICIENT annually by the Natural Gasoline As- THE DIFFERENT 
sociation of America for outstanding AND IMPROVED 


service to the in- __ an 
dustry. Webber is | WAY 


technical advisor 7 
ANTHRAFILT to the vice-pres- 7 TO CONTROL 


ident of Sun Oil ~~ 
Trade Mark Reg. U.S. Pat. Off Co. The citation | af PRESSURE, 


recognizes his TEMPERATURE, 


“valuable service 


to the industry in RATE OF FLOW, 
USED BY LEADING OIL times of national L must 


crisis, his personal LIQUID LEVEL must 
COMPANIES FOR: contributions to Mr. Webber f ‘ turin 
@ Prevention of Pollution by Refinery the technology of i Its 
Wastes. natural gasoline operations, and_ his : 
stimulating and constructive leadership ing 
in cooperative group activities which tz with the Sliding since 
speeded progress toward desired and Gate & Plate veal 
greatly needed technical objectives.” 
Boiler Feed Water Supplies. Webber holds a B.S. and M.S. in 








"the modern filter medium" 


plant 
Filtration of Sanitary and Cooling 
Water Supplies 


Removal of Oiiy Condensates. te 


Filtration of Spent Doctor and Process chemical engineering from Louisiana 

Wash Waters. State University. The latter degree he 

Filtration of Water for Repressure received in 1934. He worked first 

Pumping. with Humble Oil & Refining Co., in the heart of the OPW. JORDAN Valve 
Houston, and then, during World War 

Il, with the Natural Gasoline Divi- @ POSITIVE, DEAD END SHUT-OFF 


ANTHRAFILT con be used sion of the Petroleum Administration © PRECISE, ACCURATE CONTROL 
Jin any filter requiring a fil- for War. After the war he joined Sun 
e\ ter medium. Get the bene- Oil Co., as an assistant to the late 





@ WIDE RANGEABILITY 


+) fit of higher rates, longer James E. Pew, and was connected @ SELF CONTAINED OR CONTROLLER 


: ae — with its natural gas division. In 1951 

-] r n a errer ali ° 
of filter effluent. lt ee he returned to the Petroleum Admin- The No. 170 Diaphragm Motor Valve, 
' . : > use PW ’s 
istration for Defense for one vear, | icorPorating the use of OPW-Jordan’s 


unique Sliding Gate, offers straight 
Today he belongs to the Military Pe- through flow, with modulation through 
troleum Advisory Board. He took his — — _— surfaces of 
‘\ Js i — g< ardenex stainless steel, precision 
Ec ewes Sang oe present post at Sun in 1955 lapped to light band flatness tolerances 
‘Sy \y sentially a pure carbon is 
Y 


insure a positive leakproof shut-off 
. not affected by acid or J. Lee Marsh has been appointed Wire drawing minimized or eliminated. 
alkaline solutions. 


“e ><ide j “h:; > “Ve | ‘ act, space-saving, the No. 170 of- 
vice-president in charge of develop- | Compas 

P 5 =P fers the full advantage of accurate con- 
trol and desired sensitivity. Durably 
quotations furnished on request by icals Co. He was director of engineer- | constructed for hard continuous usage, 


; i : : the basic design and exclusive features 
ing for the company. Marsh holds B.S of this valve make it outlast and out- 


p A L M E R F 1 L T E R and Ph.D. degrees from Yale Univer- perform ordinary diaphragm motor 


, ntrol valves 
sity. _ = ‘ 


F Bulle J-170 es lete de- 
a Q U | p M e N T e oO ? Se oT ee ee ree ulletin 0 gives complete de 


tails, flow curve and capacity tables. 


OPERATED 


Additional information, recommendations and ment for Carbide and Carbon Chem- 


P O. Box 169%6—822 E. 8TH ST. ERIE PA ant to the research vice-president of 
the company. His work has been in 
Representing organic acids, plasticizers, and nitro- 
ANTHRACITE EQUIPMENT CORP. genous substances, and he was last 
Anthracite Institute Bldg. assistant superintendent of research JORDAN CORPORATION 
Newton holds a B.A. from the Uni- DIVISION OF OPW COR 

Wilkes-Barre, Pa. versity of Wichita and a doctorate in 6013 Wiehe Road 


aa ‘ Sen H 2 Unive Cincinnati 13, Ohio 
chemistry from arvar¢ niversity. ELmhurst 1-1352 
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Rockwell opens “Museum of Valves’ 


ryx HE HISTORY of the lubricated 
| plug valve is on display at what 
must be one of the most ‘unusual 
open. Rockwell Manufac- 
assembled the exhibit at 
Ohio, manufacturing 
plant and included cutaway and work- 
ing models of every design and type 
Sven Nordstrom’s original 40 


museums 
Co. 
its Barberton, 


turing 


since 
years ago 


In the photo, Ernest Fallows, as 


sistant general manager of the plant, 
shows a cutaway model to Thomas 
assistant to the vice-president 
of the Meter and Valve Division 

An interesting feature of the mus- 
eum is the display of valves made by 
other companies, which lines one wall 
of the room. Drawings above the 
working models show how these valves 
were influenced by the original Nord- 
strom design 


Gettig, 





New quarters for Tracerlab 


A new building has been opened in 
Waltham, Mass., to consolidate the 
Fast operations of 
Inc., manufacturer of nuclear and 
X-ray equipment and a consultant in 
radiation 


Coast Iracerlab, 


The company was previous- 
housed at seven separate locations 
Boston. The new include 


5 chemical, physics and radiochem- 


facilities 


il laboratories, specially constructed 
1 the handling and storing of radio- 
topes; manufacturing space; engi- 
ering and research offices; and sales 
fices. Tracerlab’s film badge service 
East Coast radiation users will also 


at the new building 


Rockwell shifts valve sales force 


and Donald (¢ 
named 
e-presidents and product managers 
the Meter and Valve Division of 
kockwell Manufacturing Co. In addi 
n, Robert A. Johnson succeeds Gott- 
ld as eastern regional sales man- 
er, and Thomas O takes 
central re- 


Herman Gottwald 


organ have been assistant 


Carson 
rgan’s former job of 


nal sales manager. 


Gottwald has become product man- 


TROLEUM PROCESSING, May, 1957 


ager in charge of valve sales; Morgan 
is product manager of gas products 


sales 


Broggini named head of Badger 


New president of Badger Manufac- 
turing Co. is A. J 


ceeds George ( 


Broggini, who suc- 
Hargrove. Hargrove 
is retiring from active service. In ad- 
dition to his new 
duties Broggini 
will remain chair- 
man of the execu- 
tive 


He is 


rector 


committee 


also a di- 


Broggini is a 
chemical engi- 
graduate 


University 


neering 
of the 
of Michigan, class 
of 1934. He be- 
American 

Engineers, the 
Institute and Tau 


Mr. Broggini 

Institute of 
American 
Beta Pi 


longs to the 
Chemical 
Petroleum 


Kaspark is Wolverine manager 


Tube, a division of Cal- 
umet & Hecla, Inc., has made Albert 
R. Kaspark manager of 


Wolverine 


technical 


Petroleum Processing 
SUPPLIERS 


sales. He has served in various sales 
posts for Wolverine during the past 
18 years. His most recent assignment 
Was manager of sales. He is 
headquartered at the division's general 


sales offices in Detroit 


steel 


B&W names Nielsen president 


M. Nielsen has been elected presi- 
dent of the Babcock & Wilcox Co.. 
succeeding Alfred Iddles, who is re- 
tiring after serving as president since 
1948. Nielsen has 
been executive 
vice-president for 
the past two years. 

Nielsen joined 
B&W in 1924 as 
a construction 
worker. In_ five 
years he rose to 
district inspector, 
and in 1937 was 
made district erec- 
tor in charge of 
the Cincinnati district. He moved into 
marine boiler work after that and 
was made superintendent of marine 
1939 


Mr. Nielsen 


erection in 
In 1953, 
tions, 


after 
Nielsen 


successive promo- 
vice-presi- 
dent in charge of boiler division manu- 
facturing. A year later he became head 
of the entire division and a company 


director 


was elected 


Personnel changes 


Harshaw Chemical Co.—William A 
Harshaw II to vice-president in charge 
of research; Earl C. Ray, from Hous- 
ton branch manager to manager of 
market development; Lawrence A 
Latour, from assistant manager of the 
catalyst division to 
manager; Dr 


Houston branch 
William D. Stillwell, 
from director of field research to prod- 
uct manager of Hugh B 
Webster to branch manager and Bryan 
I. Bostwick to assistant branch man- 
ager, both in Philadelphia; Elwood J 
Baldwin to southeastern district 


catalysts; 


man 
ager, with temporary headquarters in 
Atlanta 


Consolidated Electrodynamics Corp. 

Charles P. Holderbaum to manager 
of a new district sales office in Pitts- 
burgh, at 708 Franklin Ave. The new 
district comprises western Pennsyl- 
vania and most of West Virginia 
Holderbaum holds a B.S. in mechan- 
ical engineering from the University 
of Pennsylvania; Herbert C. Waldeck 
to manager of the New York district 
office, Frank | 


succeeding Chase 


261 








PALMER 


Droseucts 


an outstanding 


improvement in 


DIAL THERMOMETERS 


40 ANY READ Ay, 
é 


external 


calibration 


Full 3% Dial Face 





No Sector 

No Pinion 

No Linkage 
Constant Accuracy 


Easy Readability 


WRITE FOR BULLETIN 350 


PALMER 


THERMOMETERS, INC. 
Norwood Ave Cincinnati 12, Ohio 
Mfrs of Industrial Laboratory Recording 


and Dial Thermometers 


more 
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BUILDING a 3-million-volt Van de Graaff accelerator at the new headquarter 
and manufacturing facility of High Voltage Engineering Co. at Burlingtor 
outside Boston. Plant consolidates activities of the 1 1-yr-old company. The $2 
million building is equipped with enough test vaults to operate 16 accelerato: 


at once. Each vault has 4-ft-thick walls and is sealed off when 


in use by 


20-ton concrete block door. High Voltage is the only firm making Van d 
Graaffs and counts several oil companies among its customers 





who has been appointed sales manager 
of the Glendale division. Waldeck at- 
tended New York’s City College 


Ehrhart & Associates, Inc.—D. R. 
Turner to project manager, with head- 
quarters in Los Angeles 


Lunkenheimer Co.— Vincent P. Ma- 
hon, sales representative, has been 
transferred from Chicago to Houston. 


Geigy Industrial Chemical Division 
J. C. Findlan to sales manager. This 
is a division of Geigy Chemical Corp 


Wolverine Tube Div.—John V. Betz 
to sales representative in the New 
York area; William Bothwell to sales 
representative in Kentucky, southern 
Indiana and surrounding area 


Universal Oil Products Co.—Glenn 
F. Stednitz, safety director of the 
Riverside-McCook facilities, has been 
elected secretary of the petroleum 
section, Great Lakes Division, of the 


data on advertised products see page 280) 


National Safety Council. Division co\ 
ers 11 states and promotes industri 
safety through exchange of inform 
tion on oil industry operations. 


Ethyl Corp.—G. T. Mercier, acti 
superintendent of operations at Hous 
ton, to superintendent. 


Penberthy Manufacturing Co.— 
Howard E. Strohmaier to general sale 
manager. He has been with the cor 
pany for more than 20 years. 


National Aluminate Corp.—Dr. \\ 
liam P. Hettinger, Jr., to research d 
rector of the catalyst division. He 
formerly director of the catalysis 
vision of Sinclair Research Lab 
tories 


Hills-McCanna Co.—Philip T. |! 
ers to product sales manager in 
valve sales department; P. R. Mc¢ 
to product sales manager in the p 
sales department; H. P. Orlebeke. 
in pump sales, to chief engineer. O 
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Suppliers (continued) 


veke was once an engineer with 
ndard Oil Co. (Ind.) 


xpansion, transition 


Procon, Inc., has added a two-story 
fice building to its quarters in Des 
aines, Ill. Executive, sales and ad- 
nistrative engineering operations 
fices are located in the new building 


Baker & Co. has established a sep- 
ate instrument division to make and 
ll the company’s nitrogen generators, 
as purifiers and dryers, and gas in- 
dicators. I. W. Sheppard is sales man- 
iger of the new division; E. J. Emer- 
son is chief engineer. Address is 207 


irant Ave., E. Newark, N. J 


Dow Chemical Co. has begun con- 
struction of terminal facilities at Balti- 
more, Md., for storage and distribu- 
tion of 50% caustic soda solution 
lwo leased tankers—Marine Dow- 
Chem and Marine Chemist—will sup- 
ply the terminal from the Texas Di- 
vision plant. 


Crane Packing Co. has opened a 
facility at Vandalia, Ill., to augment 
the home plant’s output. Initially the 
30,000 sq ft facility will make me- 
chanical seals for pumps, compressors, 
ind other equipment 


Reckman Instruments, Inc., opened 
ts Computation Center in Los Angeles 
cently. The $250,000 system houses 
1 analog computer 


DeZurick Corp. is new name of 
DeZurick Shower Co., manufacturers 
f an eccentric-type, non-lubricated 
plug valve. Company has completed 
veral substantial expansions tn its 
Sartell, Minn., plant 


Delta Tank Mfg. Co. has opened a 
Ww equipment sales and stocking point 
1 Houston. It is located at 2606 
.nobloch St 


Branches, distributors 


U.S. Stoneware Co. has opened a 
~w West Coast office at 908 S. At- 
ntic Blvd., Los Angeles. Office is in 
large of Kenneth Bullock, who has 
en an assistant sales manager in 
€ process equipment division at 
kron, O 


Hills-McCanna Co. has appointed 
‘eptune Supplies, Inc., New Orleans, 
stock distributor; McRae Engineer 
Ltd., Toronto, has been named 
xclusive representative in Ontario 


1d Quebec provinces. 
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THE QUALITY NAME IN TUBE EXPANDERS... SINCE 1892 


Tube Expanders for Water Tube Boilers 





Series 1500 


With Short Mandrel; Short Mandrels —al! 
Universal Joint Drive sizes, in 3 lengths 
for Superheater Header 


With Short Mandrel and With drum Mandrell for 
Right Angle Gear Drive; for straight tubes; use short 
round or squore headers Mandrels for bent tubes 


Continuous research and development in 
Tube Expanders, Tube Cutters and Operating 
Accessories for condensers and boilers has 
been going on at The Gustav Wiedeke Com- 
pany since 1892. The IDEAL Trademark is 
your guarantee of quality. Confidence is 
your assurance that your job will be done RIGHT .. . when 
you use WIEDEKE Specialized Products. Wiedeke Distribu- 
tors in principal cities. Write for new General Catalog 81. 


pay cl ete hae, At) ge Company 
Dayton 1, Ohio 


Permanent Reference and 
Industry Report Schedule 


Permanent Reference Reports 
JUNE Low Temperature Insulation 
OCTOBER Nuclear Radiation 


Ad Closing Dates— DECEMBER Furnaces 
20th of month 
preceding date Industry Reports 


of issue JULY Tidewater, Delaware City 
Refinery Issue 
SEPTEMBER Annual Petrochemicals Issue 
Petroleum The leader in the refining and petrochemical industries 
Processing 330 WEST 42ND STREET, NEW YORK 36, NEW YORK 
A McGraw-Hill Publication 


(To obtain more data on advertised products see 
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AGAIN—Blaw-Knox points the way 
... this time to ASHLAND ’s 6,000 bpd source 
of high octane gasoline 


The catalytic reforming and hydrogen desulfurization 
unit, now in operation, is the latest of eight Blaw-Knox 
units which are operating successfully in the petroleum 
industry—to supply high octane gasoline for today’s 
high compression motors. Engineered, constructed and 
installed by Blaw-Knox, it provides a capacity of 6,000 
bpd in the Buffalo Refinery of the Frontier Oil Refining 


Division of Ashland Oil and Refining Company. 

The wide experience of Blaw-Knox engineers in cata- 
lytic reforming, as well as other petroleum and chemical 
processes, is always available to you. We welcome the 
opportunity to discuss your proposed modernization, 
expansion or new plant projects with you—and to offer 
our recommendations. 


¢ BLAW-KNOX COMPANY 


Chemical Plants Division + Pittsburgh 22, Pa. « Chicago 1, Ill. 
Birmingham + New York + Philadelphia + San Francisco «+ Washington, D.C. 


Designers, engineers and builders of plants for the process industries; chemicals + petroleum + petrochemical 
+ resins and plastics + nuclear energy « fats and oils + fertilizers « synthetic fuels 


(To obtain more data on advertised products see page 280) 
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Patents in months 
instead of years? 


i} U.S. Patent Office is test- 
ing its long talked about proj- 
ect for “automating” patent searches. 
his first test, limited to searches on 
350 steroid patents, is trying both 
computer and less expensive punch- 
card equipment. 

If the project is successful, the 
chemical industry will be the first to 
benefit. The rigorous and consistent 
identification of chemical compounds 
lends itself to mechanical searching. 

Manual patent searches are tedious, 
requiring 4-6 hours for the 350 ster- 
oid patents. The punch-card system 
cuts this time to 2-3 minutes (in- 
cluding machine set-up), while com- 
puters need only a fraction of a sec- 
ond. 

Fond hope of the Patent Office is 
to reduce the 8-12 months now 
needed to search for a patent applica- 
tion, making it only a few weeks. 
The 342 years it now takes to get a 
patent could conceivably be reduced 
to a few months, if machine search- 
ing is successful. 


More $ for patent 
examiner? 


YONGRESS and the President are 

A talking a wholesale overhaul of 
the Civil Service System as an aid in 
getting more scientists and engineers 
into federal service. The Patent Office 
would get a real assist from such a 
program, employs hun- 
dreds of scientists and engineers as 


because it 


examiners. 

Bills have been drafted in Congress 
to raise patent examiners salaries from 
the present $4880-$11,610 range to 
a shade below the $5250-$20,000 
paid for comparable jobs and experi- 
ence in industry. However, the cur- 
rent Congressional “economy drive” 
will probably such legislation 
until next the earliest. 


delay 
vear, at 


Xylene isomerization 


Individual xylene isomers, and non- 
equilibrium mixtures of xylene isomers 
may be converted into an equilibrium 
mixture by vapor-phase isomerization 
in the presence of hydrogen, accord- 
ing to California Research Corp. in 
U.S. Patent 2,784,241. 

Hydrogenation-dehydrogenation cat- 
alysts (Group V, VI or VII metals, 
oxides or sulfides on a carrier) are 
used at 12-18 atmospheres for 700°F 
temperatures, or 60-100 atmospheres 
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RECYCLE OF UNCONVERTED MATERIAL 


No coke in resid cracking 


§ gem problem of cracking residual 
petroleum fractions, without ex- 
cessive coke formation, can be solved 
with a 3-stream system, according to 
Sun Oil Co. in U.S. Patent 2,782,145. 

As shown in the flow diagram, 
heavy resid, a refractory aromatic, 
and a straight-run paraffinic naphtha 
are combined before the cracking 
vessel. Resid is heated to a tempera- 
ture below its cracking temperature 
(about 700°F). The aromatic 
tion is heated to below its decom- 
position temperature, but to a tem- 
perature that at which the 
resid would crack (about 1150°F). 
The straight-run, 400-500°F boiling 
range, paraffinic naphtha is heated 
sufficiently to incipient crack- 


frac- 


above 


cause 


this material (about 850°F). 
The three heated streams are mixed 


substantially simultaneously and sent 


ing of 


to a reaction vessel, whose main pur- 
pose is to insure adequate mixing and 
reaction time. Contact with the hot 
streams (aromatics and _ paraffins) 
resid to above the crack 


ing temperature. 


raises the 


The process can be modified to use 
cracking catalysts, in which case the 
mixture should contact the 
immediately after 
streams. 


catalyst 
mixing the three 
Coke formation during the reaction 
is negligible. The reaction products 
are then separated as desired, with 
recycle of aromatics and 
(or under-reacted) resid 


unreacted 





for 900°F temperatures. Space veloci- 
ties are 0.1-10 v/hr/v. 


Better cat reforming 


Catalytic reforming at relatively low 
hydrogen partial pressure, giving a 
much higher level of conversion with- 
out a corresponding increase in coke 
is claimed by Standard Oil Co. (Ohio) 
in U. S. Patent 2,784,147. 

The trick is to use a co-precipitated 
alumina-chromium oxide catalyst with 
a small amount of an oxide of ger- 
manium, indium and gallium. The 


third element (in addition to alumina 
and chromia) can reduce coke desposi 
tion by 50% or more. 


Waste water purification 


Waste water containing petroleum 
and other impurities can be purified 
by crystalline dolomite filter beds ac 
cording to Tidewater Oil Co. in U.S 
atent 2,785,123. The water is passed 
downward through a series of beds, 
while air is bubbled upward to float 
impurities on the top of the filter bed 

Turn page for Patent Listing 
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THE FOLLOWING PATENTS are selected from the Official Gazette of the U.S. Patent Office for Feb. 19, 
26, Vol. 715, Nos. 3, 4; and March 5, 12, 19, Vol. 716, Nos. 1, 2, 3. Copies of patents are 
available for 25¢ each. Order by patent number from the Commissioner of Patents, Washing- 
ton, D. ¢ 








Processes and Methods 





FOR... OF ... WITH... ASSIGNEE ... 





Absorpuon 
Adsorption 
Catalytic conversion 
Catalytic cracking 

Catalytic reforming 


( hiorimation 


Collection 
Conversion 


Determination 


Etherification 
Extraction 


Flash S« paration 
Fluidization 
Fractionation 
Hydrocracking 


Isomerization 


natural gas liquids 
H.S from natural gas 
gaseous feed mix 
hydrocarbons 
petroleum oil 
hydrocarbons 
hydrocarbons 
naphtha 

naphtha 
disobutylene 
diisobutylene 

carbon black 
hydrocarbons 
hydrocarbons 
hydrocarbon mol 
metal corrosion rate 
hydroxyaromatics 
acidic sulfur impurities 
lube contaminants 
hydrocarbons 

acid sludges 
asphalt 

residual oils 


hydrocarbons 
xylenes 


Rugged De Laval centrifugal compressors 
perform dependably in heavy-duty continuous 

operation. De Laval has more than 40 years of 
experience in solving gas compression problems. 


water-quench cycle 

cyclic system 

finely divided solid adsorbent 

descending solid cat particles 

silica-alumina cracking catalyst 

alumina-chromium oxide catalyst 

alumina-MoO,-fluorine cat. 

Fluid hydroforming system 

oxidative atmosphere 

reaction at 90-110°C 

vapor-phase reaction 

centrifugal agglomerator 

two separate fluid streams 

vanadium impregnated carriers 

gas tester for natural gas 

direct current apparatus 

hydroquinone-methanol reaction 

aqueous caustic alkali solution 

aliphatic hydrocarbon solvent 

adsorbent system 

phenol & alkylated phenol mix 

use of n- & isopentane & hexane 

resid mixed with 
paraffinic naphthas 

immiscible isomerization cat. 

hydrogenation 


aromatics & 


Phillips Petroleum Co 

Jefferson Lake Sulphur Co 
Esso Research & Engrg. Co 
Universal Oii Products Co 


Gulf Research & Development Co. 


Standard Oil Co. (Ohio) 
Phillips Petroleum Co. 

Esso Research & Engrg. Co 
Standard Oil Co. (Ohio) 
Sinclair Refining Co 

Sinclair Refining Co 

Phillips Petroleum Co 
Socony Mobil Oil Co., Inc 
Union Oil Co. of Calif 
Phillips Petroleum Co 

Pure Oil Co. 

Universal Oil Products Co 
American Development Corp 
Esso Research & Engrg. Co 
Jefferson Lake Sulphur Co 
Esso Research & Engrg. Co 
Kerr-McGee Oil Industries, Inc 


Sun Oil Co. 
Phillips Petroleum Co. 
California Research Corp 


PATENT NO. 
2,784,806 
2,784,804 
2,782,866 
2,785,110 
2,782,144 
2,784,147 
784,162 
.786,019 
»783,185 
,783,285 
785,207 
»785,964 
783,186 
»785,141 
,783,640 
,»786,021 
»782,239 
,783,184 
,785,194 
,784,798 
.782,146 
»783,188 
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2,782,145 
2,782,244 
2,784,241 





FOR ..- OF 
Liquetying 
Manufacture 


methane 
acetylene 


carbon black 
C irbon black 


carbdor 
catalysts 


durene 


hard waxe 


hydrazine 


impregnated 


Ketenes 
lube oil 


lube oils 


metal oxide 


NH,NO 
nitriles 


organic thiols 


oxygen 


sulfur 


noble metal 


Oxidation 
propylene 
Plasticizer agent 


Preparation dry 


Prevention 


Purification 


phen i 


DE LAVAL 


CENTRIFUGAL 
COMPRESSOR 


catalysts 


naphthalenes 
I 


polyhydroxy 


mixture 


WITH... 


compression & cooling 


oxygen-gaseous hydrocarbon react 


ceramic-lined furnace 


helically traveling hot combustion 


gas 


hydrocarbons in cylind. reactor 


silica-alumina composition 


HF-BI 


dewaxing and stripping 


catalyst 


anhyd. dihydrazine SO, ammono- 


lysis 
moving solids pyrolysis 
carbon gas 
porous catalyst carrier 
pyrolysis furnace 
alkyl phenol sulfides 
dewaxing process 


cats low sulfate content 


f 
ol 


spraying into prilling zone 
S-NH.,-lower alkyl benzene 


aliph. alc.—H.S reaction 
decomposition of Cr.O 


H.S and SO, containing gases 
cats Platinum, H., and Cl, vapor 


phthalic anhydrode product 


liquid phase reaction 
oxidized paraffin wax 


immonium fluosilicate & 


polyoxyalkylene glycol solvent 


treat during alkali treat 


iq. soln. of bisulfite cmpd 


glycolic compounds 


Silica 


extrac.-separ.-extrac.-recoyv 


] 


decomp. or poly. of impurit 


dist., cryst. & washing 


dolomite filter beds & air 


l 


Patents (continued) 


ASSIGNEE ... 

Constock Liquid Methane Corp 
Delhi-Taylor Oil Corp 

Phillips Petroleum Co 


Phillips Petroleum Co 
Columbian Carbon Co 

Esso Research & Engrg. Co 
Standard Oil Co. (Ind.) 
Sun Oil Co 


Olin Mathieson Chemical ¢ 


Socony Mobil Oil Co., Inc 
Gulf Research & Development Co 
Eastman Kodak Co 

Esso Research & Engrg. C< 
Phillips Petroleum Co 
Esso Research & Engrg. Co 
Phillips Petroleum Co 
California Research Corp 
Pure Oil Co 

Standard Oil Co. (Ohio) 
Metallgesellschaft AG 
Houdry Process Corp 
American Cyanamid Co 
Escambia Chemical Corp 
Union Oil Co. of Calif 

W R. Grace & Co 
Universal Oil Products Co 
Universal Oil Products Co 
Stanolind Oil & Gas Co 
Universal Oil Products Co 
B.A Shawinigan Ltd 
Richfield Oil Corp 
Richfield Oil Corp 
lidewater Oil Co 


Continued on 


PATENT NO. 


2,783,624 
2,785,213 
> 


785,054 


270 


5.953 
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LORS 

017 

190 
781,863 
782,242 
786,020 
785,199 


Nrrtvtol 


785,123 
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helps boost cat-cracker capacity 


at Shell Oil of Canada, Limited 


To obtain extra capacity, the Montreal East refinery of the Shell Oil 


Company of Canada, Limited decided to rebuild its cat-cracker. Since the 


modernized cracking unit required a greater volume of air, Shell of Canada 


selected a dependable De Laval centrifugal compressor handling 16,400 cfm. 


This compressor operates at an inlet pressure of 14.3 psia and a 


9 


discharge pressure of 42.8 psia. The power required is 1860 bhp with the 


compressor operating at 5400 rpm. 


The Shell Oil Company of Canada, Limited is another refinery which 


has chosen De Laval compressors for heavy-duty continuous service. 


Whether you need to handle light or heavy gases at high or low 


pressures in catalytic cracking, reforming, alkylation, coking or any 


similar service, it pays to look to De Laval. 


DE LAVAL 
Me ee 
Comiairuead 
ComPpasssons 


Send for 


Bulletin 0504 


MAEVE Centrifugal Compressors 


DE LAVAL STEAM 


RBINE 


COMPANY 


900 Nottingham Way, Trenton 2, New Jersey 











Patents (continued) 


.. ere 
Purifying 
Recovery 


Regeneration 


Removal 


Separation 


Stabilization 
Sulfonation 
Testing 
Withdrawal 


Products 


OF wc 
moist chlorine 
dewaxing aids 
metal halide 
methanol 
phenol 
pure n- & 
dehydrator 
noble metal cats 
arsenic in gasoline 


gas 


cat 


isobutane 


nickel catalyst 
alkyl benzenes 
carbon black 

CO, from NH 
wet hydrocarbon 
cracked gasolines 
petroleum oils 
hydrogen oil 
granular 


gases 


conc 


solids 


WITH. 
chlorine hydrate & ice 
solid adsorbent 
absorbent 
subzero temperature stripping 
crude desalt. during cat 
fractionation process 
morsture-free gas 
gas having H, and HCI 
cumene hydroperoxide-glacial 
acetic acid 


formation 


solid 


cony 


admixture in hydrogenated poly- 
butadiene 
HF-BF 


electrostatic agglomeration 
alkylolamine solvent 

pressure and absorption 

H.SO, promoted BI 
chlorinated hydrocarbon & SO 
electrodes & potential diff 
liquid-solids contactor 








Composition 
Cutting oil 


Derivatives 


Dibasic acid esters 
Extreme press lube 
Grease composition 


Inhibition 


Lube composition 


Continued on page 2 





film-forming oil 
waxk 
mineral lube oil 
ethylene-urea 
glycols 

mineral lube oil 
lube oil 

mineral lube oil 


corrosion 


lube oil 
lube oil 


70 








TAvice-wuaaron Gas Transports provide 
mobility of gas storage for users of 


bulk compressed gases. 


Economy and 


flexibility of operations make these trans- 
ports preferable to permanent bulk stor- 
age for many oil refining, petrochemical, 
food and electronic companies, especi- 
ally where interplant haulage and stand- 
by needs are important. 


Each transport contains a group of seam- 
less steel storage pressure tubes made to 
ICC-3A2400 specifications. Rigidly 
mounted to a standard semi-trailer chas- 
sis, the tubes are valved and manifolded 
together to a common outlet in a rear- 
mounted weatherproof cabinet. Standard 
capacities from 38,500 cu. ft. to 56,250 
cu. ft. Other sizes as required. 


dibasic lead phosphite stabilizer 

1% nonaethylene glycol distearate 

sulfur & sulfochlorinated 
olefin polymer 

method of manufacture 

ether linkages 

lead soap, etc. 

alk. metal soap of satd. fatty 

carboxylic acid soap 

alkali metal salt of diisoamy! 
orthophosphoric acid 

viscosity index improvement 

anti-corrosion additive 


mono- 


acid 


ASIGNEE ... PATENT N 
Gulf Oil Corp 2,785 
Phillips Petroleum Co 2,782,1 
Phillips Petroleum Co 2,786,( 
Blaw-Knox Co 2,781,8 
Gulf Oil Corp 2,785,1 
Esso Research & Engrg. Co 2,785,1 
National Petro-Chemicals Corp 2,784,8 
Houdry Process Corp 2,785,1 
Universal Oil Products Co 2,782.1 
Phillips Petroleum Co 2,786,0 
Standard Oil Co. (Ind.) 2,785,2 
Phillips Petroleum Co 2,785, 7¢ 
Chemical Construction Corp 2,785,04 
Union Oil Co. of Calif 2,782,14 
Gulf Research & Development Co > 706,016 
Sinclair Refining Co 2,783,2 
Petrolite Corp. 2,782,15 
Socony Mobil Oil Co., Inc 2,783,18 
J. J. Taylor 2,783, 1¢ 
Moore & Munger 2,783,16 
The Texas Co 2,786,03 
Olin-Mathieson Chemical Corp 2,785,17¢ 
Esso Research & Engrg. Co Re 24,28 
The Texas Co 2,785,13 
Esso Research & Engrg. Co 2,782,166 
Shell Development Co 2,782,16 
Gulf Oil Corp 2,786,03 
Esso Research & Engrg. Co 2,782,167 
Gulf Oil Corp 2,786,028 





GAS STORAGE is your move 


with 


TAYLOR-WHARTON GAS TRANSPORTS 





Send for further information, mentioning type of gas and sforage requirements 


) TAYLOR-WHARTON CO. 


Division of HARSCO CORPORATION 


. 








Harrisburg 23, 
Pennsylvania 
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280) 


PETROLEUM PROCESSING, 


May, 


19 











Esso) ESSO STANDARD OIL COMPANY 
TEXACO 
T > ECO. CONTRACTOR 


e McCOLL-FRONTENAC OIL COMPANY, LTD. 
O AMERICA’S FAMOUS REFINERS 


PHILLIPS PETROLEUM COMPANY 








The REFINERY ENGINEERING Company is proud 


to have served the majority of America’s best-known refiners 


C 





ONTINENTAL OIL COMPANY 


in the field of Engineering, Design and Construction 


Each year sees our list of satisfied clients expanding. 
Back of this steady expansion is the satisfactory completion of 
each contract on, or ahead of time; the ease and economy of - 


5 ’ Ss : . SHELL OIL COMPANY 
operation of the plant as well as the small amount of “down time. 


Treco has purchased a tract of land, in excess of three TE¥ACO 
acres. This new facility provides more than 14,000 square 
feet of air-conditioned offices with paved parking for over 


a 


200 cars. There is also a cafeteria building and two 
other buildings of 9,700 feet and 37,000 feet of ae 
space for expanding Treco activities. ap 


% b 
det go 
The Trade Marks above are of the companies Treco % y | 


& 
has recently served. Jit 


THE TEXAS COMPANY 


SINCLAIR REFINING COMPANY 


The REFINERY ENGINEERING Company has just 
produced a brochure which shows the Company's facilities 
with photographs of completed projects. A copy will be 
mailed you promptly 
upon request on your 
company’s letterhead. 








D-X SUNRAY OIL COMPANY 


OVALITE | ROYALITE OIL COMPANY, LTD. 


KERMAC 


KERR-McGEE OIL INDUSTRIES, INC. 


A DIVISION of VITRO CORPORATION of AMERICA 


The R RY ENGINEERING Company 


NEW YORK TULSA TORONTO 
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Patents (continued) 


FOR... a Wels cee ASSIGNEE ... PATENT * ) 
Lube Composition lube oil corrosion inhibitor The Texas Co 2,785 
Cont mineral lube oil acidic metal salt Esso Research & I 
mineral lube oil detergent properties Gulf Oil Corp 
mineral lube oil pour depressant & vis index 
improver Esso Research & 
mineral oil rust-preventive additive lidewater Oil Co 
Prevention corrosion S-P-containing hydrocarbon Esso Research & Engrg 
rust film-forming inhibitor Esso Research & Engrg 
Propellant immonium perchlorate INT, SAE 10 oil & asphalt Aerojet-General Corp 
Protective lube mineral lube oil microcrystalline wax & air-blown 
asphalt Sinclair Refining ¢ 
Suppression c gas evolution organic sulfur-containing mat'l Socony Mobil Oil 


86 


> 
~ 


) 


r 
Co., Inc 


Equipment 





Absorption liquids tower having special trays Carter & Nansen Co., Inc 
Determination refractive index diff two monochromatic radiation 
beams Esso Research & Engrg. Co 

Exchange heat pebble heater Phillips Petroleum Co 
Heat exchange materials improved pebble heat exchanger Phillips Petroleum Co 

vapor-solids pebble exchanger chamber Phillips Petroleum Co 
Heating materials pebble apparatus Phillips Petroleum Co 
Indication combustible g elect. conductive refractory Phillips Petroleum C¢ 
Indication & control solids level handling of gran. moving solids Union Oil Co. of Calif 
Manufacture carbon black safety system Phillips Petroleum Co 

hydrogen cyanide NH,-O.-hydrocarbon react DuPont Co 

unsat. hydrocarbons regenerative furnace Phillips Petroleum Co 
Pumping volatile liquids recovery of vapors Independent Engrg. Co., Inc 
Separation gas-liquids internally baffled horiz. tank Sivalls Tanks, Inc 

gases-solids separators in pneumatic lift Socony Mobil Oil Co., Inc 

mixtures bubble cap riser assembly C. F. Braun & Co 

oil-water use when cleaning oil tanks Sun Oil Co 

solids-liquids cyclone having dipleg seal Esso Research & Engrg. Co 
Solvent extraction oil-bearing materials solution draining means International Basic Economy Corp 
Storing & shipping liquefied gas insulated carrier Messer Corp 


STAINLESS! 





“VALVE WITH A 
THOUSAND SEATS*’ 


... increases 


PUMP EFFICIENCY 
and PUMP CAPACITY 


@ Here's a revolutionary idea in pump valves that results in much 
longer, trouble-free valve life and greater pump capacity. The ROYAL 
CROWN PUMP VALVE has only tnree separate parts. Valve is guided 
by a frictionless ball stem (not a rigid guide) which allows it to oscillate 


and turn with the fluid stream. It swings freely with each stroke of the SIX CHOICES 


pump — seating perfectly each time in a new position. There is a . ° 

of tubes and sockets 
minimum of resistance to the fluid, which results in greater pump vol- —from inlet to tip 
ume at less pump speed. Royal Crown PUMP VALVES handle all types 4130 alloy steel tube 


f 1 j bI ; , . Now the superlative Master- with alloy steel tip and 
of liquids...are adaptable to all reciprocating pumps. gauge is available in a wider pe 


ange of corrosion resistan , 
Oe ee ae : 403 stainless steel tube 
tubes and sockets than any - 
with alloy steel tip and 
other pressure gauge. 
-. . socket. 
Check the adjoining list. And : 
remember that tube socket and 403 stainless steel tube 
tip are fused into one piece by with 416 stainless tip and 
the exclusive Marsh “Cono- socket. 
weld” process. 316 stainless steel tube 
Marsh alone combines the with alloy steel tip and 
(A) Round valve surface is streamlined. No obstructions to restrict “Conoweld” construction, the socket. 
the flow. (B) Ball-guided valve rotates and swings with each stroke copper-clad ‘‘Marshalloy”’ case, 
of the pump. Each turn, each swing a lapping action, a continu the finer Mastergauge move- 
—e S cat ‘ ment, the Marsh ‘‘Recali- 
brator’, the new ‘“Safecase.”’ 
Ask for data covering your spe- 
cific needs. 


Ml aoyven WorKys Write for MARSH INSTRUMENT CO., Soles offiliote of Jos. P. Marsh Corp. Dept.27, Skokie 


details Marsh | t & Valve Co., (C Utd. « 8407 103rd St., Edmonton, Alberta , 
, BALDWIN-LIMA-HAMILTON CORPORATION “re arsh Instrumen alve Co., (Can.) r mon 
Construction Equipment Division S Tus stampane *. \ 
oF accunacy~ 
14120 E. ROSECRANS AVE. + P.O. BOX 38 + LA MIRADA, CALIFORNIA 2 yy 
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316 stainless steel tube 
with 303 stainless tip and 
socket. 

“K’ Monel tube with 
alloy steel tip and socket 


ing perfect seat. (C) Free vertical action assures instant opening 
and closing. Ball stem is a frictionless guide. 




















DUPONT 


ine of a Series of Bulletins for the Petroleum Industry 





NEW DIRECTOR OF SALES 
FOR PETROLEUM CHEMICALS 


has been 


V. SAM CARPENTER, Ill 
pointed to succeed David H. Conklin 
director of sales of the DuPont Pe 
leum Chemicals Division. Mr. Car 
enter was promoted to this position 
mm that of assistant director of sales 
Mr. ( onklin has been named man 
ving director of the DuPont Com 
wy United Kingdom Limited. He 
lans to make his home in London 
ext year 

Alfred R. Mullis formers Eastern 
gional manager of the Petroleum 
hemicals Division, re place s Mr. Car 
enter as assistant director of sales 

Mr. ¢ arpenter came to the Petrok 
m Chemicals Division in 1955 from 
ie Cellulosics Division of the Textile 
ibers De partment where he was dire« 

r of manufacturing. Prior to joining 
extile Fibers, he had been manage! 
f the DuPont Industrial Engineering 
ivision. He joined the Du Pont Com 
inv in 1938 as an industrial engineet 
In 1944 and 1945, he was active in 
e construction and operation of the 
vernment’s atomic energy project at 
lanford, Washington. Mr. Carpentet 
ceived his chemical engineering de 
ee from Princeton University. 

Mr. Conklin, who came to DuPont 

a sales-service representative from 
igersoll-Rand, has been with the Pe 
eum Chemicals Division since it 
is organized. He was promoted to 
est Coast regional man 

er, then to sales pro- cz» 
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Refiners can use these 
marketing services profitably 


The DuPont 


Petroleum Chemicals Division offers 


a wide range of 


marketing aids and services. Many of these are ideal for dealer meet- 


ing programs. Others can be profitably used in promotion campaigns 


Here is a brief resume of the 


to vou: 


DuPont marketing services now available 


MOVIES available from Du Pont make ideal program material for your dealer meetings 


When the customer says‘ KNOCK ” 
full color 
alers on how 
wal 


is a DuPont spons red mo 
tion picture 
to handle nm a 


r omp] unts 


to instruct de 


sale smanlike 
custome! about gasoline 
quality. 

This is but one of films 
Vhe VY cove! subjec ts ranging from gas 
oline quality, just mentioned, to an ex 
planation of the benefits to the public 
of the percentage deple tion allowance. 
Folders describing these films in detail 
along with information on borrowing 
them, can be obtained from any of ou 


al SETICS ot 


sales offices. 


Special demonstration equipment 


lo help refiners explain quality fea 
tures of their products clearly and 
graphically, we have and 
built a number of sper ial demonstra 


at Signe d 


1. du Pont de Nemours & Company (Inc.) 


tion devices. The latest is a machine for 
icing 
prevented with DuPont 


showing how carburetor occurs 


and can be 


dimethyl formamide. 


1. T. Rosenlund is shown here operating the 
de-icing demonstration 

Chis equipment is ideal for pointing 
your product quality 


up CONN ITI ingly 








- DUPONT ies NEWS 


Du Pont equipment and experience usually available to refiners 





REFINER: 
Yes, we anticipated that fuel injection 
systems in cars would raise some new 
problems in gasoline blending 
DUPONT REPRESENTATIVE: 
That's right, and our Petroleum Labora 
tory has already been making road tests 
using special fuels in injection systems. 


Kea = Morketing Services 


features to dealer and customer groups. 

We can also supply you with a great 
variety of booklets and visual presenta 
tions on gasoline and motor oil quality, 
relations station 
ind other subjects. You can obtain 


custome! SerTvVIces, 
these in large quantities at cost, or at no 
charge if you'd like only a few copies 


Continuing market surveys 


When planning promotion campaigns, 
ou can make use of the findings of ou 

SC VE ral extensive surveys ot custome! 
buying habits and service station op 
erations, 

hese cover such subjects as the fac 
tors influence me a cle aler's SUCCESS, why 
motorists buy the brands they do, how 
they select service stations, and which 
factors in gasoline-brand advertising 
influence them most 

\ report on our latest — and perhaps 
most important — survey will be fin 
ished by mid-summer. The results will 
he made available to all marketing 
executives in the oil industry. 


Public relations aids 


Our newest presentation emphasizes 
the importance, to everyone, of the 
petroleum industry —“A ‘Brief’ Case 
for Business.” It is a lightweight kit 
which enables you to tell a forceful 
public relations story in a dramatic 
wav. This kit was conceived and de 
veloped by Du Pont and is made avail 
able to oil companies through the Oil 
Information Committee of API, ot 
through your DuPont representative. 

You can probably save time and 





REFINER: 


Is that so — then maybe you people al- 
ready have some dato we could use? 


DUPONT REPRESENTATIVE: 
We're accumulating it gradually 
have three fuel-injection cars in 
Petroleum Lab 


H. C. Thompson displays the ‘Brief’’ case 
public relations kit. 


money by supplementing your own 
promotion program with these useful 
aids, adapting them to your own pur- 
poses. Any of our Petroleum Chemicals 
Division representatives or sales offices 
will be glad to give you more informa- 
tion on them. 


New Director of Sales 


motion manager, later assistant direc- 
tor and then director of sales. 


Conklin a Navy veteran 


During World War II, Mr. Conklin as 
Commander U. S. Navy, was on active 
duty 5 years—most of the time in the 
North Atlantic. He was awarded the 
Order of the British Empire. 











REFINER: 


Good! | hope we can get the results of 
your investigations. 


DUPONT REPRESENTATIVE: 


I'll see that you do. As our road tests 
develop further facts we'll keep you 
informed. 


Mullis former sales representative 


Alfred R. Mullis joined the DuPont 
Company in 1947 as a sales representa 
tive in the Gulf Coast Region. He wa 
appointed regional manager there i 
1951. The following vear he went t 
New York as Eastern regional man 
acer. 

After graduating from Rice Institut 
with a chemical engineering degree 
Mr. Mullis was associated with th 
Humble Oil and Refining Company it 
research and development work. Whil 
an officer in the Navy from 1942 t 
1946, he specialized in petroleum ii 
spection work 


SALES OFFICES ——— 


Chicago 3-8 So. Michigan Ave RAndolph 6-86 
Cleveland 15-25 Prospect Ave SUperior 1-136 
Denver 2510 Mile High Center Bidg. AComa 2-2347 
Houston 2 

705 Bank of Commerce Bidg 
Los Angeles 17-612 So. Flower St 
New York 20 

1270 Ave. of the Americas COlumbus 5-234 
Philadelphia 2.3 Penn Center Plaza LOcust 8-353 
Pittsburgh 22.1 Gateway Center ATlantic 1-293 
San Francisco 4-111 Sutter St EXbrook 2-623 
Seattle 34003 Aurora Ave MElrose 697 
Tulsa 11811 So. Baltimore Ave LUther 5-5578 
In Canada—DuPont Company of Canada (1956) Lim 
ited, Petroleum Chemicals, 85 Eglinton Ave. East 
Toronto 12  Ontaric HUdson 1-64€ 


In Other Countries Petroleum Chemicals Divisio 
Export Sales, 7496 Nemours Bidg., Wilmington 98 


CApitol 5-115 
MAdison 5-169 


Del., Olympia 4-5121, Ext. 2962 


*E6. Us. pat OFF 


Better Things for Better Living 
... through Chemistry 
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Rocky Mountain refiners meet in June 


reforming and 


A SESSION on 
l desulfurization will be tied in 
with a visit to Carter Oil Co.’s ce- 
sulfurizer, reformer and Fluid coker 
when the Rocky Mountain Oil and 
Gas Association’s refining committee 
holds its annual meeting. The dates 
are June 18 and 19 and the site the 
Northern Hotel, Billings, Mont. 

Speakers on the program of the 

reforming and desulfurizing session 

H. Decker, Sinclair Oil Co., 
“Regenerative Reforming — Sinclair- 
Baker RD-150 Catalyst,” 

Charles McMahan, Universal Oil 
Products Co., “Superior Quality and 
From High Suifur Feed 
Unifining and Platform- 


Gasoline 
Stocks by 
ing,” 

lr. M. Moore, Standard Oil Co. 
(Ind.), “Ultraforming—A _ Rugged, 
Flexible Top Octanes.” 

After a recess, the oilmen will visit 
Carter's refinery by bus 

A session on waste pollution will 
present Edmund C Garthe, U. S. 


Process for 


Public Health Service, Denver, who 
will speak on “Pollution Problems in 
the Rocky Mountains as They Affect 
the Missouri Basin.” 

A panel discussion on waste 
posal will follow. 

[he final day of the will 
be occupied by a session on safety, 
industrial and public relations 


dis- 


meeting 


Data processing course 
scheduled for New York 


Data 
Business and Industry, a course given 
by Canning, Sisson and 
last fall, will be repeated twice in 
New York this spring and summer 
The course emphasizes applications 
rather than details of equipment, and 
will take up such subjects as: patterns 


Electronic Processing for 


Associates 


of data processing, making the sys- 
tems study, procedural analysis, and 
planning the electronic system. 
Sessions from May 20-24 
held at the Park-Sheraton 
New York. The 


will be 
Hotel in 


sessions from July 





Boldface items reviewed in this issue 


MAY 


18 NY State Society of Professional En 
gineers, annual, Statler, New York 
Engineering Show, ASME, 
Coliseum, New York 
National Fire Protection 
nual, Hotel Statler, Los Angeles 
American Institute of Chemists, an 
nual, Sheraton-Mayflower, kron 
American Society for Quality Control, 
annual, Masonic Temple, Detroit 
Synthetic Organic Chemical Manufac 
Assn Skytop, Pa 


Design 


Assn, an 


turers outing, 


Society of Automotive Engineers 
summer meeting, Chalfonte-Had 
don Hall, Atlantic City 

3-§ Chemical Institute of Canada, 
Vancouver, B.C 

5-8 National Society of 
Engineers, annual, 
Dallas 

6 Pennsylvania Grade 
annual, 


innual, 


Professional 
Statler-Hilton, 


Crude Oil 
Penn-Sheraton, 
American Institute of 
gineers, national, 
Seattle, Wash 
American Society of 


Assn... 
Pittsburgh 
Chemical En 
Olympic Hotel, 
Mechanical En 
semiannual, Sheraton 
Hotel, San Francisco 
13 Automation Congress 
York City 
-14 Gordon’ Research 


gineers, 
Palace 


Coliseum, New 


Conference on 
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Oil Man's Calendar 


Petroleum Processing 


MEETINGS 


IV_.IG 


New 


details 


York’s Hotel 
Full may be ob- 
tained through the sponsors at 1140 
S. Robertson Blvd., Los Angeles 35, 
Calif. 


will be at 
Roosevelt. 


Engineer development 
is theme of NSPE annual 


Professional development of the 
young engineer will be the focus of 
the National Society of 
Engineers when it holds its 
meeting, June 5-8, in Dallas’ 
Hilton Hotel. 

The conference on young engineers 
in industry will have the following 
panel participants: Winston Oberg, 
employe department, Esso 
Research & Engineering Co., “Guid- 
ing the Young Engineer Toward 
His Greatest Potential”; T. M. Med- 
land, Association of Professional Fn- 
gineers of Ontario, “Solving the Prob- 
lems of Young Engineers 
Professional Approach”; 
lev, 


Professional 
annual 
Statler- 


relations 


Through a 
Frank Hur- 
management education 
and college relations, American Cy- 
anamid, “Professional Advancement 
on the Ladder”; and Dr 


manager, 


Technical 





Petroleum AAAS, Colby 
College. New London, N.H 
Western Plant Maintenance and Engi- 
neering Show and Conference, Civic 
Auditorium, San Francisco 
Division of Analytical 
American Chemical Society, sum 
mer symposium, Purdue l 


Junior 


Chemistry 


Lafay 
ette, Ind 

American Society for Testing M ateri 
als, annual, Chalfonte-Haddon Hall 
Atlantic City 

3rd Conference on Carbon,| National 
Science Foundation, U. of BuiTalo 
Buffalo, N.¥ 

Gordon Research Conference on Cat 
alysis, AAAS, Colby Junior College 
New London, N.H 

American Society for Engineering 
Education, annual, Cornell, Ithaca 

Rocky Mountain Oil & Gas Assn.. 
Refining Committee annual, Nor- 
thern Hotel, Billings, Mont. 

Assn. for Computing Machinery, 
nual, U. of Houston, Houston 
American Institute of Electrical En 
gineers, summer general, Montreal 
American Assn. of Cost Engineers, 
annual, UU. of New Hampshire, 

Durham 


Gordon Conference on Radiation 
Chemistry, New Hampton School, 
New Hampton, N.H 


15-19 Gordon Conference on Corrosion 


Colby Junior College, New London 

22-26 Electronic Data Processing for Husi- 
ness and Industry, Hotel Roosevelt, 
New York City 


AUGUST 


12-14 Society of 
Coast, 


30 American 


Automotive Engineers, West 
Olympic Hotel, Seattle 
Institute of Electrical En 
gineers, Pacific General, Yakima 
Wash 
Instrument Society of 
posium on gas 


Mich 


America, sym 
chromatography 
Lansing 


SEPTEMBER 


national 


8-13 American Chemical Society, 
New York City 
11-13 National Petroleum Assn., annual 
Traymore Hotel, Atlantic City 
Petroleum Mechanical Conference 
ASME, Tulsa, Okla 
23-25 American Society of 
gineers, fall meeting 
ford, Conn 


,7O70¢ 


Mechanical Er 
Statler, Hart 


OCTOBER 


9 Lubrication Conference, ASME and 
the American Society of I 
Royal York 


ibrication 
Engineers Hotel, Ti 
ronto 

Gasoline Assn., 


n-Sheraton Hoiel, 


Natural 


annual, Hunting 


California 


Pas iden i 


273 








/ WEATHERCOAT 


protects exposed insulation 


Laesutarsoes on towers, tanks and exchangers must be kept 
DRY. If moisture gets through, the efficiency drops. 

Modern refinery and plant design places many major insu- 
lated vessels “in the open.” You can maintain the efficiency 
of your insulation with easy-to-apply Laykold Weathercoat. 

Weathercoat is a fibrated asphalt-base material of easy 
troweling consistency that dries to a black, remarkably tough 
and tenacious coating. A majority of the leading refineries 
are regular users of Weathercoat. 

A new product: Mastic Weathercoat, a bodied material, for 
use wherever economy demands the application of a single, 
thick layer. 


Write today for our free illustrated brochure, entitled 
“Laykold Weathercoat for Insulation Protection.” 


American Bitumuls & Asphalt Company 


200 Bush St., San Francisco 20, California Perth Amboy, N. J 
Baltimore 3, Md St. Louis 17, Mo Cincinnati 38, Ohio 
Mobile, Ala San Juan 23,P.R Tucson, Ariz 
Inglewood, Calif Oakland 1, Calif Portland 7, Ore 


(To obtain more data on advertised products see page 280) 


Meetings (continued) 


F. C. Peterson, director of indus 
relations, Dow Chemical Co., “Ey, 
ating the Young Engineer.” 


First annual meeting by 
cost engineers group 


The first annual meeting of 
American Association of Cost 
gineers will be held at the Univer 
of New Hampshire, June 26-29 
symposium on operating costs 
planned and the following papers 
will be read during the general ses 
sion: 

“Industry’s Capital Spending Plans 

“Cost Indexes and Cost Trends 

“Depreciation Effects on Payout 
Time and Project Desirability Ap 
praisal” 

“Overhead Expense Distribution to: 
Multiple Use Plants” 

“Adapting Construction Cost Rec 
ords to Property Records” 

“Capital Estimating by Ratio Meth 


ods” 


Maintenance Conference in 
San Francisco, June 11-12 


Plant maintenance will for the 
third year receive the attention of 
experts at the Western Plant Mainte 
nance and Engineering Show at Sar 
Francisco’s Civic Auditorium, June | 
to 13. 

One general session will be held 
on planning and scheduling mainte 
nance work, with speakers represent- 
ing plants employing fewer than 5 
maintenance workers and more than 
150. The other sessions will be con 
current, and a list of their titles fol 
lows: 

“Preventive Maintenance—A Case 
Study” 

“Upkeep of Buildings” 

“A System of Maintenance 
Control” 

“Principles of Maintenance Store 
keeping” 

“An Effective Organization 
Maintenance Manpower” 

“Maintenance of Electrical Equip 
ment” 

“Pros and Cons of Area and Cen 
tralized Maintenance” (Among 
speakers at this session is P. J. Gu 
lis, general superintendent, mainte 
nance shops, Dow Chemical ¢ 
Texas Division.) 

“Maintenance Training That Wor} 

“How We Control New Project 

“Waste Disposal Problems 
Their Solution” 

“Getting Maintenance People 
Work as a Team” 

“Arriving at Work Standards” 
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The finger is on distillate stocks total. In volume, inland district  in- 


ventories of 29,589,000 bbl April 12, 
, RELATIVELY mild winter, were 27.4% larger than on April 13, 
plus the high rate of crude runs, 1956 (see table). 

have brought distillate fuel oil stocks Refiners’ gasoline stocks, on the 
in refiners’ hands to the point where other hand, 202,904,000 bbl April 12, 
they may be burdensome this sum- were only 4% higher than on April 
mer unless the rate of refinery opera- 13, 1956, which is a little less than 
tions is reduced. the gain in gasoline demand over 
Even with a total shipment of 1956 for the first months of the year. 
20,600,000 bbl of this product to In the Ind.-lll.-Ky. district, the volume 
Western Europe from Nov. | through also brought some shifting in the of current inventories is less than 1% 
March, distillate fuel oil inventories volume of stocks by refining districts. larger than a year ago. The allocation 
April 12 for the U.S. were 74,156,000 Combined inventories on the East and of gasoline stocks by refining dis- 
bbl, nearly 22% higher than on April Gulf Coast districts April 12 were  tricts is about in line with a year ago. 
13, 1956. Inventories of 60,832,000 48.4% of the U.S. total, while last [he indicated gasoline demand for 
bbl then were about 4% lower than year they were 49.1%. On the other April for the U.S. is 4,100,000 b/d 
the stocks of 63,360,000 bbl on April hand, inland refining districts stocks avg. The forecast of the Bureau of 
15, 1955. April 12, were 39.9% of the U.S Mines for May is 4,200,000 b/d 
The shipments of distillate fuel total. A year ago on a comparable avg. Continued high crude runs are in- 
from the Gulf Coast to Europe has date they were 38.2% of the U.S. dicated, close to 8,000,000 b/d avg. 





MARCH KEY STATISTICS PRODUCT AND CRUDE PRICES 


(Figures given in terms of millions of b/d, monthly averages, (Products—e¢ gal, weighted average prices in 
except stocks, which are in millions of bbi at end of month) principal refinery markets 
Crudes—S$ bbl, principal fields 
Mar. Feb. Mor. Source—Platt's Oilgram Price Service) 
CRUDE OIL 1957 1957 1956 
U. S. Production : 7.512 7.278 Mar. Feb. 
Imports . . -934 1957 1957 
U. S. Stocks ; c 265.683 Gasoline (regular) 12.68 12.68 
Runs to Stills ‘ -996 7.914 Distillate Fuel Oil 10.40 10.50 
Kerosine 11.92 12.01 
GASOLINE Residuals 6.48 6.51 
Refinery Output 3.7 3. 3.73 Above 4 Products 10 4 10.47 
Shlaney Gontand ; 738 Lube Oils 24.17 24.17 


«f3 


Primary Stocks 3 2 .698 Crude 3.18 3.18 





MIDDLE DISTILLATES 
Refinery Output 2 .150 
Refinery Demand . -052 -568 REFINERY YIELDS 
Primary Stocks 7 499 061 %>o on Crude Runs to Stills 
RESIDUALS cee 
Refinery Output 22 3 213 
Imports & Other -62 d 455 Gasoline 42.0 
Total Supply : 1.885 668 Kerosine 4.1 
Refinery Demand ‘ 93S .754 Distillate 23.1 
Primary Stocks 37.2 36.8 .984 Residuals 15.2 

















SOURCE of DATA (except prices): Feb. and Mar., API weekly reports; earlier months Bureau 
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Trends — national 


Gasoline demand in normal seasonal upswing 





1e50 ‘ie MOTOR FUEL 
i ' From From 
Crude Not. Gas 
SUPPLY (Millions of b/d) 


| Gasoline afl — a 
Mar. "56 3.404 -425 
Change — 0.24 + .019 
% Change = 0.7 + 4.5 


DEMAND (including Exports) (Millions of b/ 
Mar. "57 
{ . Mar. '56 
SUPPLY Change 


% Change 


TOTAL SUPPLY (Millions of bb!) 
3 Mos. '57 310.848 40.802 
3 Mos. '56 312.871 39.315 
Change — 2.023 + 1.487 
% Change _ 0.6 + 3.8 





eseect 


& 6 


c 


s 


TOTAL DEMAND (including Exports) (Millions of bbl) 
3 Mos. ’57 333.781 


“ —_____- 3 Mos. '56 319.049 
SFMAMISASONDISFMAMSE FJAS-OND % Change + 4.¢ 


























Mild late winter cuts distillate shipments sharply 





1956 | 1957 MIDDLE DISTILLATES 
Dist. 
Kerosine Fuel Oil 


° ° ° PRODUCTION (Millions of b/d) 
Middle Distillates age — a wel 


Mar. '56 .342 1.808 2.150 
Change - 014 + 055 + .041 
% Change - _ 4.1 + 3.0 + 1.9 
DEMAND (including Exports) (Millions of b/d) 
Mar. "57 .375 2.195 2.570 
Mar. 56 .395 2.173 2.568 
Change — 020 + 022 + -002 
% Change _ 5.1 + 1.0 _ 
TOTAL PRODUCTION (Millions of bb!) 
3 Mos. '57 31.632 180.283 211.915 
3 Mos. "56 33.695 171,284 204.979 
Change — 2.063 + 8.999 + 6.936 
% Change — 6.1 + 5.3 + 3.4 
TOTAL DEMAND (including Exports) (Mil'ions of bb!) 
3 Mos. '57 43.968 239.997 283.965 
_ rn 3 Mos. 56 43.815 223.834 267.649 
JFMAMISASONDII FMAMISASOND Change -153 + 16.163 + 16.316 
% Change 0.3 + 7.2 + 6.1 








FORECAST 


7 


: 
, 
; 


1956 | 1957 























Residual fuel imports up to 600,000 bbl daily 


—} RESIDUAL FUELS 
T | : Refinery Imports & 
Output Other Total 


+ SUPPLY (Millions of b/d) 
Residuals —s | —- a 


Mar. '56 . 455 1.668 

Change 013. + -166 + -179 

% Change . + 36.5 + 10.7 
DEMAND (including Exports) (Millions of b/d) 

Mar. °'57 1.835 

Mar. "56 1.754 

Change + .081 

, Change + 4.6 
TOTAL SUPPLY (Millions of bb!) 

3 Mos. °57 113.721 55.310 169.031 
| 3 Mos. ’56 116.583 49.022 165.605 
4 Change — 2.862 + 6.288 + 3.426 

IMPORTS % Change 2.5 + 12.8 + 2.1 
pe Po, | TOTAL DEMAND (including Exports) (Millions of bb!) 
*oe *# ee) UGWE 20 3 Mos. '57 176.338 

Seeeee* i956 | 1957 3 Mos. '56 171.798 

. 


-' | a | 
JFMAMITASONDISEFMAMITASOND Chaps > = 
% Change + 2.6 


SOURCE OF DATA: Feb. and Mar., API weekly reports; earlier months, Bureau of Mines (1956 figures for 366 days) 
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MILLIONS OF B/D, MONTHLY AVERAGES 
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Trends — regional 





RUNS TO STILLS AND DISTRIBUTION OF PRIMARY STOCKS BY U. S. REFINERY DISTRICTS 


(Primary stocks include those at refineries, at large terminals and in pipelines; all data based on AP! reports) 


RUNS TO STILLS 
(Millions of b/d average for 
week ending on date shown) 

Apr. 12 Apr. 13 
1957 1956 
1.226 1.046 

2.737 
3.783 


% 
Change Change 
-180 +17.2 
— 5.2 


1 


District 


East Coast 
Gulf Coast 5 
Total Coastal .038 
Appalachian 
Ind.-1Il.-Ky. 
Okla.-Kans.-Mo. 
Other Inland 
Total Iniand 


-194 
1.336 
-648 
-513 
2.691 


ob = 
NN ODS 


> &0 © SMBOD O 


Total East of Calif. 6.474 


w 


Calif. 1.077 


+ + + +4+4+4++ +14 
+ + + +4+4+4+4+ + 


> © 


Total VU. S. 7.551 


DISTILLATE FUEL OIL STOCKS 
(Millions of bb! on date shown) 
Apr. 12 Apr. 13 
1957 1956 
22.612 17.697 
13.311 12.148 
35.923 29.845 


District 

East Coast 

Gulf Coast 
Total Coastal 


% 
Change Change 
4.915 +27.8 
1.163 + 9.6 
6.078 


th 


Appalachian 
Ind.-Ill.-Ky. 
Okla.-Kans.-Mo. 
Other Inland 
Total Inland 


2.402 
12.997 
8.735 
5.455 


1.801 
10.279 
6.629 
4.525 
23.234 


601 
2.718 
2.106 

-930 
6.355 


+++4++ +4+4+ 


NNN 


+ +4++++ + 


Total East of Calif 53.079 + 12.433 


Calif. 7.753 + .891 


Total U. S. 60.832 + 13.324 


GASOLINE STOCKS 
(Millions of bb!I on date shown) 


RESIDUAL STOCKS 
(Millions of bbI on date shown) 


Apr. 12 
1957 
43.433 
37.545 
80.978 


Apr. 13 % 
1956 Change Change 
40.158 + 3.275 
38.261 - .716 
78.419 + 559 


Apr. 12 
1957 
8.248 
6.106 
14.354 


Apr. 13 ° 
1956 Change Change 
-975 273 + 
6.243 


. 137 
218 136 + 


oO 0 


worn 


229 
198 
956 
-652 
.195 


8.188 
41.259 
24.525 
21.473 
95.445 
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41.061 
22.569 
19.821 
91.250 
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176.423 169.669 + 754 1.914 


26.481 25.390 - -091 


> 
a 


10.874 


202.904 195.059 845 32.788 


KEROSINE STOCKS 
(Millions of bb! on date shown) 


Apr. 12 Apr. 13 % 


TOTAL MIDDLE DISTILLATE STOCKS 
(Millions of bb! on date shown) 


Apr. 12 Apr. 13 % 
1957 1956 Change Change 1957 1956 Change Change 
8.097 6.813 + + 18.8 30.709 24.510 6.19 +25 
4.596 4.626 - — 0.6 17.907 16.77 1.133 + 
12.693 11.439 5 +11.0 48.616 7.33 + 


-842 
3.584 
1.069 -778 
1.321 1.000 
6.816 5.832 


-806 
.248 


.244 
.581 
.804 
-776 
36.405 
19.509 


17.271 
.314 -336 
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refinery gas liquids 


SUPPLY AND DEMAND STATISTICS 
(Bureau of Mines Data) 


CURRENT PRODUCTION 
(1000 b/d monthly average) 


At Natural Gasoline and Cycling Plants 
Liquefied Petroleum Gas 
Natural Gasoline and Isopentane 
Condensate 
Finished Gasoline, Naphtha and other 
Total Natural Gasoline and 
Cycling Plant Production 
Liquefied Refinery Gases 
Total Marketable Gas Liquids 
Lease Condensate 
Total Natural Gas Liquids 


Jan. 
1957 


CURRENT DEMAND (1000 b/d monthly coverage) 


LPG and LRG 
Natural Gasoline, lsopentane 
Total Marketable Gas 


and other 
Liquids 


CUMULATIVE PRODUCTION (1000 bb!) 


LPG and LRG 
Natural Gasoline, lsopentane 
Total Marketable Gas Liquids 


and Other 


CUMULATIVE DEMAND (1000 bb!) 


LPG and LRG 
Natural Gasoline, lsopentane 
Total Marketable Gas Liquids 


and Other 


Jan 
STOCKS (1000 bbi, end of month) 1957 


LPG and LRG 11,415 
Natural Gasoline, |sopentane and Other 5,337 
Total Stocks 16,752 











Petroleum Processing 


INFORMATION OFFERED 


Do you need detailed informa- 
tion on a specific subject? Check 
through this easy-to-use index of 
literature and data being offered 
in this issue’s advertisements. 


Adsorption materials, 
technical data; 
adv't. p. 289. 


fuller’s earth, 
Floridin Co. See 


Aluminum, for heat transfer equip- 
ment, booklet; Aluminum Co. of 
America. See adv’t. p. 295. 


Aluminum coatings, for process equip- 
ment, brochure; Arthur Tickle En- 
gineering Works, Inc. See adv’t. p. 
Ys, 

Analyzers, gas, for process streams, 
literature; Mine Safety Appliances 
Co. See adv't. pp. 210-211. 


Antioxidants, gasoline, lube oil, speci- 
fications, samples; Davison Chem- 
ical Co. Div W. R. Grace & Co. 
See adv't. p. 59. 


Barium chemicals, detergent lube oil 
additive, booklet; Westvaco Mineral 
Products Div. See adv’t. p. 166. 


Burners, gas, oil, bulletin 111; Ther- 
mal Research & Engineering Corp 
See adv't. p. 50. 


Burners, vertical, gas and oil 
bulletin DA-357; 
See adv't. p. 302 


fired, 
John Zink Co. 


Catalysts, many types and 
booklet; Harshaw 
See adv't. p. 1. 


shapes, 
Chemical Co. 


Cleaning compounds, for towers and 
vessels, booklet; Oakite 
Inc. See adv't. p. 290. 


Products, 


Compressors, centrifugal, for gases, 
bulletin 0504; De Laval Steam Tur- 
bine Co. See adv’t. pp. 266-267. 


Compressors, turbocharged, bulletin 
ST-82; Cooper-Bessemer Corp. See 
adv’t. p. S51. 


Cooling towers, brochure; G. W. Gal- 
loway Co. See adv’t. pp. 71-72. 


Dryers, for air, bulletin D-100; C. M. 
Kemp Mfg. Co. See adv’t p. 309. 
Expansion joints and bellows, cat- 
alog; Solar Aircraft Corp. See adv’t. 

p. 196. 


Filters, heavy duty, bulletin; Sparkler 
Mfg. Co. See adv'’t p. 183. 


278 


Filters, for petroleum liquids, tech- 
nical data; Commercial Filters Corp. 
See adv't. p. 279. 


Flanges, pipe, forged steel, booklet; 
Phoenix Mfg. Co. See adv’t. p. 200. 


Flow metering elements, bulletin PP-5; 
Potter Aeronautical Corp. See adv't. 
p. 54. 


Fluid controls, traps, brochure; Clark 
Mfg. Co. See adv’t p. 312. 


Fluid flow through packed static beds, 
booklet; Minerals & Chemicals 
Corp. of America. See adv’t. p. 70. 


Fluid processing equipment, dryers, 
separators, filters, specific bulletins; 
Selas Corp. of America. See adv’t. 
p. 41. 


Gages, stainless steel, data; Jas. P. 


Marsh Corp. See adv’t. p. 270. 


Gasket cutters, descriptive circular; 
Zimmerman Packing Co. See adv’t. 
p. 174. 


Gaskets, metallic, catalog; Metallo 
Gasket Co. See adv’t. p. 45. 


Heat exchangers, evaporative cooling 
type, bulletins 120 and 124; Niagara 
Blower Co. See adv't. p. 308. 


Heat processing equipment, furnaces 
and heaters, specific bulletins avail- 
able; Selas Corp. of America. See 
adv't. p. 40. 


Heat transfer equipment, reactors, bul- 
letin; Henry Vogt Machine Co. See 
adv't. p. 160. 


Insulation, pipe, booklet; Union As- 
bestos & Rubber Co. See adv't. p. 
307. 


Insulation protection, asphalt base, 
brochure; American Bitumuls & As- 
phalt Co. See adv’t. p. 274. 


Insulation protection, colored coating, 
information; Insul-Mastic Corp. of 
America. See adv't. p. 161. 


Materials handling, side loading fork 
lift truck, bulletin 1360; Baker-Rau- 
lang Co. See adv’t. p. 60. 


Mist eliminators, prevent liquid carry- 
over, bulletin ME-6; Metal Textile 
Corp. See adv’t. p. 177. 


Mixers, side and top entering, 8 cata- 
logs and data sheets; Mixing Equip- 
ment Co., Inc. See adv’t. p. 58. 


Motor starters, high voltage, bul et 
8130-F; Electric Controller & 
Co., Square D Co. See adv’ 
164. 


Packing, asbestos, for pumps, vaives 
catalog; Allpax Co., Inc. See adv’ 
p. 247. 


Packing, carbon graphite, for com 
pressors, literature; C. Lee Cool 
Co. See adv’t. p. 65. 


Packing, plastic, for pumps and valves 
bulletin P-325; Crane Packing C 
See adv’t. p. 304. 


Pipe, plastic lined steel, information 
Dow Chemical Co. See adv’t. p. 46 


Pressure vessels and internals, litera 
ture; Fritz W. Glitsch & Sons, Inc 
See adv’t p. 73. 


Process control, electronic, literature 
Manning, Maxwell & Moore, Inc 
See adv't. pp. 30-31. 


Process equipment, vessels, fabrica 
tion, booklet; Newport News Ship 
building & Dry Dock Co. See adv‘ 
p. 195. 


Process equipment, fabrication, book- 
let; Chicago Steel Tank Co. See 
adv't. p. 248. 


Public relations, movies for local tele- 
vision; Oil Information Committee 
See adv't. p. 43. 


technical dat 
Pumps, Inc. See 


Pumps, centrifugal, 
Dean Brothers 
adv’t. p. 68 


Pumps, five designs, specific bulletins 
Peerless Pump Div. See adv't. p 
213. 


Rotameters, for higher pressures, bu 
letin 360; Brooks Rotameter Co 
See adv't. p. 296. 


Seals, floating roof, bulletin TS; Han 
mond Iron Works. See adv’t. p. 156 


Seals, for trays, knitted wire and as 
bestos, booklet; Metal Textile Corp 
See adv't. p. 179. 


Solvent extraction, with furfural, bu 
letin 203-A; Quaker Oats Co. See 
adv't. p. 26. 


Sorptive processing, adsorbents, book 
let, samples; Minerals & Chemical 


Corp. of America. See adv’t. p. /| 
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SKINI 
leaks 
out in 
lastin: 





REPAIR LEAKS 


QUICKLY — PERMANENTLY 


= wa / 


, 


SKINNER-SEAL PIPE JOINT CLAMPS stop 
leaks at joints. Put on under pressure — with- 
out interruption of service. Quick, simple, 
lasting repair. Sizes 1/2" to 24” incl. in stock. 


SKINNER-SEAL COLLAR LEAK CLAMP—de- 
signed to stop every type of collar leak in 
oil and gas lines. Sizes: 2" to 13" inclusive. 


M. B. SKINNER COMPANY 


jOUTH BEND 21, INDIANA, U.S.A. 





IMPROVE 
YOUR 
DRAFTING 


Now available in reprint form . . . the 
ilar series of four articles for PI 

ROLEUM PROCESSING, July-October, 

56, “How To Improve Your Drafting 
luction.” 


to turn out better drawings faster, 
time with proper tools and methods, 
rove mental efficiency, present design 
clearly and effectively. 


PLUS: “Make - it - yourself” 
lide Chart for quickly dimen- 
‘ioning valves and fittings for 

ninal pipe sizes, 150 and 300 

series. The chart is printed 

sturdy card stock and. is 
ily assembled. 


r Reprint R31 24 pages plus 
Chart $1.25 
the Reader service Card, pp. 28 
this issue, or send order to PETRO 
M PROCESSING—330 West 42 
t New York 36, N. Y 
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Information Offered 


Steam traps, stainless steel, bulletin 
1055; W. H. Nicholson & Co. See 
adv't. p. 158 


Tank vents, flame arrestors, catalog 
76-16; Black, Sivalls & Bryson, Inc. 
See adv't. p. 176 


felemetering equipment, pulse code 
receivers, bulletin CP-3011; Vapor 
Recovery Systems Co. See adv't. p 
999 


Thermocouple wire, insulated, bulle- 
tin 1200-1; Claud S. Gordon Co 
See adv't. p. 174. 


Thermometers, dial, mercury actuated, 
bulletin 350; Palmer Thermometers, 
Inc. See adv’t. p. 262 


Tower packing, Pall Rings, bulletin 
rP-54; U. S. Stoneware Co. See 
adv't. p. 301. 

lransmitter, instrument, electrical in- 
put, pneumatic output, 
98262; Taylor Instrument Cos. See 
adv’t. p. 244 


catalog 


lreating, chemical, electrofining, bul- 
letin; Petreco Div. Petrolite Corp 
See adv't. pp. 169-170. 


Tube maintenance tools, cutters, clean 
ers, expanders, air operated, bulle- 
tin 59; Airetool Mfg. Co. See adv't 
p. 286. 


Tubes, heat exchanger, booklets; Wol- 
verine Tube. Div. Calumet & Hecla, 
Inc. See adv't. pp. 193-194. 

lubes, reformer furnace, cast, bulle- 
tin T-283; Electro-Alloys Div 
American Brake Shoe Co. See adv't 
p. 291. 


Valves, control, for high pressures and 
small flow, bulletin 9400; Annin Co. 
See adv't p. 27 


Valves, control, bulletin CV53; Kieley 
& Mueller, Inc. See adv't p. 182 


Valves, diaphram, circular AD-1942; 
Crane Co. See adv'’t. p. 238 


Valves, for gases and liquids, bulletin 
CP6; Okadee Co. See adv'’t. p. 21 


Valves, sliding gate, motor diaphram, 
bulletin J-170; Jordan Corp. See 
adv’t. p. 260. 


Valves, stainless steel, technical data; 
Cooper Alloy Corp. See adv't. p 
242 


Valves, plug, spring loaded, jacketed, 
bulletin J-57; Hetherington & Ber- 


ner, Inc. See adv't. p. 296 


(To obtain more data on advertised produc {Ss See 


a 


to meet 

your exact 
needs for 6 
continuous | 


a 


. . ¥ . 
micronic clarity ~ 


Fulflo Filters, with genuine Honey- 
comb Filter Tubes, give you the ex- 
act degree of continuous micronic 
clarity you need — for almost any 
liquid petroleum product, any op- 
eration, any flow rate or pressure. 

Clarify gasolines, fuel oils, petro- 
chemicals. Use Fulflo in refining, 
processing, bulk filtration, dispensing. 
Handle high or low flow rate, pres- 
sure, viscosity, pH or temperature. 

Special models are engineered for 
flow rates as high as 2000 gpm or 
pressures up to 5000 psi. For resist- 
ance to chemicals, you have a wide 
choice of filter elements — cotton, 
nylon, orlon, dacron, dynel, acetate 
or glass fibres; containers of. iron, 
steel, stainless steel, rubber-lined 
steel or nickel-plated brass. Fulflo 
does not remove additives. 

Commercial Filters also offers a 
complete line of CFC (formerly 
Honan-Crane) Filters. They employ 
a variety of filter media including 
Cranite (fuller’s earth) for removal of 
soluble as well as solid contaminants. 

For engineering assistance or tech- 
nical literature, write Dept. PP. 


~ COMMERCIAL FILTERS | 


CORPORATION 
MELROSE 76, MASSACHUSETTS 


Plants in Melrose, Massachusetts and Lebanon, Indiana 


page 280) 
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ADVERTISERS’ INDEX 


| For information on any product or service 
in this issue see Area "B" on opposite page. 





































































































Air Preheater Corp. (G-7) 157 Harshaw Chemical Co. (F-1) 67 Solar Aircraft Co. (L-2) m7 
A\iretool Mfg. Co. (Q-2) 286 Hercules Powder Co. (K-8) IR8 Solvay Process Div., 
Allied Chemical & Dye Corp Hetherington & Berner, Inc. (S-2) 296 Allied Chemical & Dye Corp. (N-6) 24 
Nitrogen Div. (N-1) 236 Houdry Process Corp. (G-3) 153 Sparkler Mfg. Co. (K-3) 18 
Allpax Co., Inc. (N-7) 247 Hudson Engineering Corp. (A-1) Cover 2 Square D Co. (D-6) 2.§ 
Aluminum Co. of America (S-1) 295 a Square D Co. (T-3) 305 
American Air Liquide (E-1) $7 Ingersoll-Rand Co. (D-9) 56 Stratford Engineering Corp. (F-4) 69 
American Bitumuls & Asphalt Insul-Mastic Corp. of America (H-2)_ 161 Sun Shipbuilding & Dry Dock 
Co. (P-8) 274 International Business Machines Co. (D-8) 
American Cyanamid Co Corp. (C-4) 39 
Refinery Chemicals Dept. (0-3) 256 International Nickel Co. (H-5) 165 Taylor Instrument Cos. (N-5) 44 
Annin Co. (B-6) 27 : Taylor-Wharton Co. (P-3) AS 
| Anthracite Equipment Corp. (0-6) 60 ee Se ge (F-2) o~ Thermal Research & Engineering 
Atlantic Refining Co. ((M-6) 212 pea C ati (07). . 76) Corp. (D-4) 
Atlas Powder Co. (D-2) 47 : ‘ I a ngineering Works, Arthur 
aes alt . —- (B-2) 
| Babcock & Wilcox Co ert Be a be gg a Iretolite Div., Petrolite Corp. (F-9) 
oe vee ee Sree ‘9 Kieley & Mueller, Inc. (K-2) 182 
Babcock & Wilcox Co., ; ‘ ‘ * ag —— Union Asbestos & Rubber Co. (T-6) 
Ratiee Wily. (66) 299 Koch Engineering Co. (K-6) 186 U. S. Gasket Co. (N-9) 
Baker-Raulang Co. (E-4) 60 Koppers Co., Inc. (N-4) =A3 U. S. Steel Corp. (C-3) 
Baker & Adamson Chemicals Lummus Co. (A-7) 13 U. S. Stoneware Co. (S-8) 
Allied Chemical & Dye Corp Lummus Co.. Oil Heater Div. (K-7)__.187 Universal Oil Products € 0. (D-3) 18-4 
(U-3) Cover 3 Universal Oil Products Co., 
Bethlehem Steel Co. (B-3) 23 Madsen Works, B-L-H Corp (P-5) 270 Products Dept (M-3) 
Cts ibo 0 >s c 5-2 78 ‘ g, p < ore, Cc : 
a = I a é Ne ye a= a ae a See on 30-31 Vapor Recovery Systems Co (Q-7) 29 
Bingham Pump Co. (U-2) 313 Marsh Corp., Jas P. (P-6) 270 Vogt Machine Co., Henry (H-1) 
Black. Sivalls & Bryson. Inc. (J-6) 176 Mason-Neilan Vulcan-Cincinnati, Inc. (G-5) 
Blaw-Knox Co. (P-1) 264 Div. Worthington Corp. (E-6) 62-63 Warren Petroleum Corp. (O-2) 
Born Engineering Co. (F-8) R 4 McGraw-Hill Book Co. (T-1) 303 Western Supply Co. (M-4) 
Brooks Rotameter Co. (S-3) 296 McKee Co., Arthur G _(K-5) 185 Westvaco Mineral Products (H-6) 
Catalytic Construction Co. (E-9) 66 a — =e = Wiedeke Co., Gustav (0-9) 
27 etal Textile Corp. (5-7) : Wolverine Tube, 
Chemical Construction Corp.(B-9) u Metal Textile Corp. (J-9) 179 D Cal >t & Hecla, In 
Chicago Bridge & Iron Co. (A-5) 8 Mexico Refractories Co. (E-5) 61 iv. Calumet ¢ a a ; 
Chicago Steel Tank Co. (N-8) 248 Mi ant Piping Co. (G-9) 159 (K-9) 19 
Childers Mfg. Co. (M-8) 214 Aine Safety Apgllances Co. (368) 210211 Wortington Comp. FS)... 
Clark Brothers Co. (H-3) 162-163 Minerals & Chemical Corp. (F-5) 0 Wyatt Metal & Boiler Works (U-4) C 
Clark Mfg. Co. (U-1) 312 Mixing Equipment Co., Inc. (E-2) 58 Yarnall-Waring Co. (J-8) 
Commercial Filters Corp. (@-8) :; - 70 Yuba Mfg. Co., 
Cook Co., C. Lee (E-8) 65 National Airoil Burner Co. (O-4) 258 American Dustrict Steam Div. (C-8) 
Cooper Alloy Co. (N-3) 242 Newport News Shipbuilding & 
Cooper-Bessemer Corp. (D-5) 51 Dry Dock Co. (L-1) i95 Zimmerman Packing Co. (J-4) 
Crane Co. (N-2) 238 Niagara Blower Co. (T-7) 308 Zink Co., John (S-9) 
Crane Packing Co. (T-2) 304 Nicholson & Co., W. H. (G-8) 158 
Crawford Fitting Co. (T-9) 410 Nofsinger Co., C. W. (Q-9) 294 CLASSIFIED ADVERTISING 
Davison Chemical Co. (B-4) 24-25 Oakite Products, Inc. (Q-5) »90 F. J. Eberle, Business Mer. 
Davison Chemical Co. (E-3) 59 Ohio Steel Foundry, Inc. (H-7) 167 EMPLOYMENT OPPORTUNITIES 
Davison Chemical Co. (S-4) 297 Oil Information Committee (C-7) 43 EQUIPMENT 
Dean Brothers Pumps, Inc. (F-3) 68 Okadee Co. (B-1) 21 (Used or Surplus New) 
De Laval Steam Turbine Co. (P-2) 266-267 Olin-Mathieson Chemical Corp. (Q-4). 289 For Sale 
DeZurik Corp. (S-7) 10 Oronite Chemical Co. (A-9) 17-20 Wanted 
Dow Chemical Co. (D-1) 46 Owens-Corning Fiberglas Corp. (A-6) 11 
Dowell, Inc. (M-9) ae 
DuPont de Nemours & Co Palmer Thermometers, Inc. (0-8) 262 
Inc. (G-1) ae ea ‘> Regional Sales Representatives 
DuPont de Nemours & Co Patent Chemicals, Inc. (C-6) 42 : 
Inc. (P-7) 270-271 Patent Scaffolding Co., Inc. (L-4) 198 Kenneth W. McKinley, Adv. Sales Mgr 
Peerless Pump Div. (M-7) e193 New York 36, N. Y., 500 Fifth Ave. 
Electric Controller & Mfg. Co Petreco Div., Petrolite Corp. (H-9) 169-170 Walter W. Patten 
Square D Co. (H-4) 164 Petro-Chem Development Co., Kenneth S. Willadsen 
Electro-Alloys Diy Inc. (K-1) 180-181 Oxford 5-5959 
American Brake Shoe Co. (Q-6) 291 Pfaudler Co. (C-1) 33 PHILADELPHIA 3, PA. 17th and Sansom Sts 
Enjay Co. (Q-8) 293 Philadelphia Pump & Machinery Walter R. Donahue, Rittenhouse 6-0670 
Esso Research & Engr. Co. (A-4) 6 Co. (0-5) 259 ATLANTA, GA., 130! Rhodes-Haverty Bidg 
Etl Corp. (A-3) 4-5 Phoenix Mfg. Co. (L-6) 200 M. H. Miller, Jackson 3-695! 
Ever-Tite Coupling Co., Inc. (K-4) 184 Potter Aeronautical Corp. (D-7) 54 CLEVELAND 15, OHIO, 1510 Hanna Bids 
ces Powell Co., William (G-4) 154 William R. Freeman, Superior |-700C 
Flexitallic Gasket Co. (M-1) 05 Procon. Inc. (H-8) 168 CHICAGO II, ILL., 520 No. Michigan Ave 
Floridin Co, (S-5) 298 Purolator Products, Inc. (L-8) 202 Fred R. Emerson, Mohawk 4-5800 
Foster Wheeler Corp. (2) oe-879 . HOUSTON 25, TEXAS, Prudential Bids 
Frick Co. (T-5) 306 Quaker Oats Co. (B-5) 26 Edward E. Schirmer, Locust 128! 
Galloway Co., G. W. (F-6) 71-72 Refinery Engineering Co. (P-4) 269 DALLAS |, TEXAS, 1712 Commerce St 
General Electric Co. (M-2) 206-207 —s Ridge Tool Co. (Q-3) 288 Edward E. Schirmer, Riverside 7-51!7 
Glitsch & Sons, Inc., Fritz W. (F-7) 73 Rockwell-Nordstrom Valves (C-2) 34-35 SAN FRANCISCO 4, CAL., 68 Post > 
Gordon Co., Claud S. (J-3) 174 William C. Woolston, Douglas 2-46 5 
Graver Tank & Mfg. Co. (A-8) i4 Scovill Mfg. Co. (J-1) 171 LOS ANGELES 17, CAL., 1125 West 6) 5 
Griscom-Russell Co. (L-9) 203-204 Selas Corp. of America (C-5) 40-41 Peter S. Carberry, Madison 6-935! 
Shell Oil Co. (L-7) 201 ENGLAND, LONDON, E. C. 4 
Hammond Iron Works (G-6) 156 Skinner Co., M. B. (P-9) 279 Peter Lagler, McGraw-Hill Co., Ltd 
Harshaw Chemical Co. (A-2) l Smith Co., Nowery J. (T-4) 306 95 Farrington St. 
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. . . do you want to know more about products or 
services advertised in this issue of PETROLEUM PRo- 
CESSING, or get copies of the literature offered in the 
ads? Refer to the Advertisers’ Index on the pre- 
ceding page for key numbers to circle in Area ‘‘B”’ 
on the Reader Service Card. 
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on the other side of this sheet for order numbers and 9 
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s Reader? 
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@ Map of U.S. and Canadian Refineries—with code 
numbers keyed to PETROLEUM PROCESSING’s 1957 Re- 
finery Directory on pp 81-96 of this issue. Map meas- 
ures 23x29 in.—$0.25: Reprint R46 

- e@ Glossary of Refinery Processes and Who’s Who in 
Refinery Service Firms; 168 processes, completely in- 
dexed, with 74 schematic flow charts, and over 1000 


literature references, plus a coded cross-reference to 
€) WHAT'S NEW ITEMS Circle proper number P 


the service firm directory. 56 pages—$1.00: Reprint 
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e@ Drafting Production Manual—for better and faster 
oO ADVERTISED PRODUCTS see index two pages back drafting, with do-it-yourself slide rule for flange and 
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fitting drafting data. 24 pages—$1.25: Reprint R31 
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83 D3 £3 F3 G3 H3 K3 13 M3 03 P3 Q3 S3 13 U3 e@ Hydrogen Processing in the Refinery—Special Re- 
7) D4 E4 F4 G4 M4 K4 4 04 P4 Q4 S4 14 U4 port on what it is, how it works, who uses it, processes 


BS (5S DS ES FS GS MS KS LS OS PS QS SS TS US and catalysts. 24 pages—$0.75: Reprint R30 
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87 0 «+7 7 FF O67 OWT a7 U7 07 7 707 7 @ The Heat Exchanger—Special Report on design, 
as (8 DS ES FS G8 HB xs Ls 08 PB Qs SB 18 US costs and types. 32 pages—$1.00: Circle R8 
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@ Gaskets—how to choose and use today’s gaskets in 
today’s equipment. 16 pages—$0.50; Reprint R43 








e@ Clip*n*File Sheets—$0.20 each, any 6 for $1.00. 
°C) REPRINTS AVAILABLE see listing Process Data Sheets (PDS’s) are 3-page fold-outs. En- 
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PDS 13, Thermofor Catalytic Reforming Reprint R34 
D) NEW OR RENEWAL SUBSCRIPTION i PDS 14, Process Reference List—1956 Reprint R37 
- ; PDS 15, Ammonium Nitrate Reprint R39 

f =. | 
anh 0 petty AS 3 years—$4.00 [] | PDS 16, Chemico Nitric Acid Reprint R41 
: PDS 17, HeSO, Alkylation Reprint R44 
Petroleum Processing PDS 18, Process Reference List—1954 Reprint R48 


For Issue of May, 1957 (Good until August 15, 1957) EDS 12, Metals Glossary Reprint K35 
EDS 13, Plastics Glossary—A-L Reprint R38 

Name (pleese print) —_—__ EDS 14, Plastics Glossary—M-Z Reprint R40 
Positien EDS 15, Combustible Vapors Reprint R42 
| EDS 16, Instrument Terminology—A-F Reprint R45 

17, Instrument Terminology—G-P Reprint R49 
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WHAT'S NEW 


Lined pump handles corrosives 


Because of the wide acceptance of 
saran-lined pipe, these new pumps 
lined with the same material now per- 
mit a complete corrosion resistant 
pumping system. Available in two 
sizes—142 x l-in. and 3 x 2-in. 
these pumps are lined completely with 
saran and come equipped with me- 
chanical-type seals. 


These special seals are designed to 
eliminate the high frictional heat fail- 
ures and leaks of packing glands 
used in corrosive service. Cooling of 
the seals is with the pumped fluid or 
external water. Saran Lined Pipe Co., 
2415 Burdette Ave., Ferndale 20, 
Mich. 

Circle No 


1 on Reply Card 





Sprinkler heads 


... discharge both airfoam and water 
spray for quenching fires. Both up- 
right and pendent sprinkler heads are 
available, and the pendent head per- 
mits adapting existing water sprinkler 
systems to the combination airfoam- 
water system. 

A predetermined quantity of foam- 
producing material is automatically 
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introduced into the water system 
Using a foam blanket followed by a 
water spray is more economical than 
a continuous foam The 
following water spray also provides 
additional protection to surrounding 
surfaces from “torch” fires at broken 
chemical or fuel lines. 
The water spray that 
foam blanket does not diminish the 
effectiveness of the fire-smothering 
foam for approximately one-half hour 
under the water deluge. Manual con- 
trols on the combination system permit 
changing to a water spray at any time 
during foam discharge, or laying a 
blanket of foam without the shower 
of water. Automatic Sprinkler Corp. 
of America, Youngstown 1, Ohio. 
Circle No. 2 on Reply Card 


discharge. 


follows the 


Plastic tank lining 

. .. is the first of a new plastic fam- 
ily. Saraloy 898 is an elastomeric 
copolymer based on vinylidene chlor- 


ide, which has good resistance to a 
broad range of acids, alkalis, 
solutions and solvents. 

The thermoplastic material is avail- 
ble in 37 x 133-in. sheets, in thick- 
ness from 1/16 to 3/16-in. thick. It 
can be applied in the field or in the 
shop to storage tanks, processing 
tanks, large pipes or ducts and hoods. 
There is no need for vulcanization 
after application, and the material 
will not support combustion. Dow 
Chemical Co., Midland, Michigan. 

Circle No. 3 on Reply Card 


salt 


Portable mass spectrometer 


. . « detects gas impurities in the low 
ppm range, and has good reproduci- 
bility. The Type 21-611 mass spec- 
trometer is designed for both labora- 
tory and industrial use. 

Mass numbers appear linearly with 
time on a large motor-driven dial, 
making mass marking unnecessary. In 
a conventional instrument, peaks are 
recorded far apart in the low mass 
range and close together at the high 
end. In the 21-611, mass numbers 
appear equally spaced on a fixed time 
base. A manual override on the motor 
drive permits turning quickly to any 
mass number of interest, or to start 
and stop the automatic scan at any 
desired point. 

The new instrument weighs only 
115 lb. Consolidated Electrody- 
namics Corp., 300 N. Sierra Madre 
Villa, Pasadena, Calif. 

Circle No. 4 on Reply Card 

Turn page for more What's New 
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What's new (continued) 


TV control center 


For remote control of industrial TV 


\ TV control system that operates 
over a single coaxial 


tying in many 


cable permits 
r'V cameras and receiv- 
ers scattered over a wide plant area 

[his system accommodates cameras 
of different manufacture in the same 
system, and allows them to be plugged 
in at any point in this closed-circuit 
It also offers an unlimited number of 
outputs to commercially available tele- 


Circle No 


vision receivers in addition to the mul- 
tiple input points. Cameras at different 
locations can be selected for showing, 
as well as adjusted for different sub- 
jects. No matter where the camera is 
plugged into the system, it can be con- 
trolled by the user from the point that 
is most convenient for him. Jerrold 
Electronics Corp., 23rd & Chestnut 
Sts., Philadelphia 3. Pa 


5 on Reply Card 





:: 
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D-C motors and generators 


use high temperature silicone in- 
sulation to operate within Class B tem- 
life 
insulation will 


indi- 
last 10 


Accelerated tests 


this 


peratures 


that 


cate 


times that for ordinary Class B insu- 
lation, under any conditions 

Other features of this new line of 
motors and generators include a ven- 
tilation system that draws air from the 
drive end and distributes it through the 
machine and expels it at the commu- 
tator end; dripproof enclosures; and 
reduced armature inertia, by as much 
cent. Motor 
from 1 to 150 hp and generators are 
rated from *4 to 100 kw. Westing- 
house Electric Corp., Box 2278, Pitts- 
burgh, Pa. 

Circle No 


as 55 per ratings vary 


6 on Reply Card 


Acid-resistant pipe 
. . - and tubing is now available in 


special stainless steels with extremely 
high resistance to many acids. Alloy B 


is a nickel-molybdenum-iron alloy 
with high resistance to hydrochloric 


acid in all concentrations and temper- 


ature. It also resists boiling sulfuric 
phosphoric and hydrogen 
chloride gas. It howeve! 
only under non-oxidizing conditions 
Alloy C is a nickel-molybdenum 
chromium-iron alloy with 
sistance to aqueous solutions of halo 
gen salts, nitric acid, and acids of 
ferric and cupric salts. It can also be 
used for acetic, formic, sulphurous 
hydrochloric and phosphoric acids. 
All the finished tubing from these 
two stainless steels is available to meet 
the requirements for heat exchange 
applications, with sizes ranging from 
; O.D. in tubing and '4 
to 4-in. in pipe. Carpenter Steel Co., 
Alloy Tube Division, Union, N. J. 
Circle No on Reply Card 


acid, wel 


is effective, 


good re 


Ss to 4'2-1n 


All-metal actuator 


. . . for control valves, designed fo: 
both pneumatic and hydraulic contro] 
systems, is for difficult operating con 
ditions such as atomic radiation, high 
temperatures and corrosion 

For use in highly 
mospheres, the model is manufacured 
with stainless steel bellows and stem 
The frame is rolled with 
a cadmium plate. It is available in 


3-15 


corrosive atl 


cold steel 


three ranges of signal pressure 
psi, 6-30 psi, and 9-45 psi. It is com- 
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yvact in size and has a maximum 
hrust of 3,000 lb. Robertshaw-Ful- 
ton Controls Co., Box 400, Knox- 
ville 1, Tenn. 

Circle No. 8 on Reply Card 














Rupture disc 


. . of impervious graphite withstands 
operating temperatures up to 650°F, 
much above previously high rupture 
disc limits of 340°F. 

The Impervite disc uses a special 
insulating-spacer ring to hold a heat 
insulating material on the vessel side 
of the pressure membrane of the disc. 
However, this does not affect the disc’s 
bursting characteristics according to 
the manufacturer. 

These rupture discs are accurate to 

5% of the rated bursting pressure, 
are unaffected by practically all cor- 
rosives, and provide almost 100% 
clean rupture. Sizes available are in 
standard diameters from 2 to 12-in. 

pressures from full vacuum to 100 
psi. Special discs can be made up to 
24-in diameter for 250 psi. Falls In- 
dustries, Inc., Aurora Road, Solon, 
Ohio. 

Circle No. 9 on Reply Card 


COO0O 


?ipe nipple chuck 


. cuts nipples to any length on all 
readers that are adjustable to 2 in. 


\ movable sleeve guide has no “dead 
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You Can Add These 


PETROLEUM PROCESSING Reprints 


Use the Reader Service Cards on pages 281-282 to orde 


PETROLEUM PROCESSING Special Reports: 


Gaskets—How to Choose and Use Today's Gaskets in Today's Equip 
ment, a special 16-page report by Ron Cannon: what a gasket is, how 
it works, types of gasketed joints, factors in gasket design, selecting 
materials, how to get the most out of your gaskets 

Reprint R43 $0.50 


Hydrogen Processing—An Appraisal of Its Use in the Refinery, by Rob- 
ert L. Davidson; what it is, how it works, what it does, who's using o1 
planning to use it, processes and catalysts, 24 pages, December |956 

Reprint R34 30.75 


Optimum Bubble-Cap Tray Design, by William L. Bolles; presents new 
concepts and easy-to-use working charts for the process design of 
bubble-cap trays. 51 pages, 4-part series in February, March, April 
and May 1956 Reprint R15 31.59 


Chemical Treating of Petroleum Fuels, 4-article symposium on _ the 
chemical treatment of petroleum streams from crude through gaso- 
lines to convert and/or remove impurities. 24 pages. May 1950 

Reprint R12 $0.75 


Catalytic Reforming—And Aromatics Recovery in the Refinery, by 
Virgil B. Guthrie and Robert L. Davidson; what it is and does, who's 
using or planning to use it, processes for reforming and aromatics 
recovery. 48 pages, August 1955 Reprint R3 $0.75 

Evaporation Losses—And their Control in Storage, by Willis A. Bussar« 

What evaporation is, storage conditions that affect it, equipment 

other methods to reduce losses, estimating losses, selecting the 

tank. 24 pages. July 1956 Reprint R2 


Vaporization Equilibrium Constant and Activity Coefficient Charts, 
K. A. Smith and R. B. Smith; for use in described conditions 
up to the critical point of the system. 48 pages. Decemb 
Reprint RI 


PETROLEUM PROCESSING Data Sheets: 


Process Data Sheets are process description with 
conditions, economics, etc, 3-page fold-out sheets 


6 PDS or EDS sheets for $1.00: 


PDS 1, Ethylene Oxide R4 PDS Ammonia—kellogg 26 
PDS 2, Butadiene + Butenes KS PDS Pentafining R28 
PDS 3, L’Azote Ammonia R6 PDS 12, Process Reference—19535 R32 
PDS 4, Ethylene—Kellogg RY PDS Thermofor Catalytic 

PDS 5, Fluid Coking R10 Reforming R34 
PDS 6, Chemico Urea R16 PDS Process Reterence—1956 R37 
PDS 7, Ethylene—Stone & Webster R18 PDS Ammonium Nitrate R39 
PDS 8&8, TCP—Socony Mobil R21 PDS 16, Chemico Nitric Acid R4l 
PDS 9, Process Reference—1947 R24 PDS 17. HSO, Alkylation R44 


PDS 18, Process Refrence List—1954 R48 


Engineering Data Sheets contain basic data and informaty 
of subjects. 2 pages—$0.20 each, or any 6 EDS or PDS sheets for $ 
EDS 1, Pressure Fundamentals R7 EDS 9, Heat Fuel Compariso 827 
EDS 2, Temperature Fundamentals RII EDS Tank Capacities—Il R29 
EDS 3, Fluid Flow Fundamentals R13 EDS Measuring Viscosity R33 
EDS 4, Flow Restrictions in Pipe RI4 EDS Metals Glossary Ras 
EDS 5, Tank Capacities—! R17 EDS Plastics Glossary—A-l R38 
EDS 6, Heat—and Its Transfer R19 EDS Plastics Glossary —M-7 R40 
EDS 7, Vapor Pressure R22 EDS 15, Combustible Vapors R42 
EDS &. Distillation Fundamentals R25 EDS Instrument) Terminologs 

\-} R45 
EDS 17, Instrument Terminology—G-P R-49 
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4 =, . «| OST Ti Mi e& + spots” to prevent threading to any p1 


determined length, fractional or othe 


= T wise. 
with Al RE OOoOL rhe use of this chuck requires thre 


steps. First, thread one end of an 
You'll keep plant production and efficiency pipe to the desired diameter and ci 
way up...practically eliminate costly down- to length. Clamp the nipple chuck i 
time due to tube failure, with AIRETOOL either a vise or power drive an 
‘ ; screw the “bald” nipple into the hok 
Condenser Tube Maintenance equipment. ing bushing. Then, thread in the usu: 
Even at ‘“turn-a-round”’ time, lost stream, manner. Mercury Hydraulics, Inc. 
time is kept'to a minimum. Repair, removal 2440 Blake St., Denver 5, Colo. 
and replacement.of tubular equipment is Circle No. 10 on Reply Card 
accomplished faster, easier and at less cost, 
with AIRETOOL. equipment on the job. 
Don’t ‘wait... investigate all the advan- 
tages of ATRETOOL Condenser Tube Main- 
tenance Equipment now. There’s a precision 
built AIRETOOL tube maintenance tool for 
every type of tubular construction. See your 
re = — == nearest AIRETOOL Representative today... 4 
or write AIRETOOL MFG. CO., Springfield, 


q Ohio, for information. 


\ 





NEW 
INTERNAL NEW PUSH-TYPE 

TUBE CUTTER INTERNAL TUBE CUTTER 
quickly removes damaged or for non-ferrous tubes 5%” to 1’ 
leaky tubes. Cuts through steel cuts through tube sheets 1” to 4” 
or non-ferrous tube sheets to Operates on your own air or electric 
4” thick. Air or electric driven motor. 
motor. 


CONDENSER CLEANERS 

outside mounted, direct or gear 

driven, Powerful ... fast .. . lightweight . . . for 
lightly scaled or completely plugged tubes. Built 
in flushing system cools drill, removes cuttings. 


Automatic tank gage 


. - » for products under pressures of 
from 150 to 300 psi. The unit uses a 
constant torque spring, which exerts 
a restraining force that does not in- 
crease as the elastic member is ex- 
tended. Thus, consistent tape readings 
regardless of the position of the float 
are possible. 

The gage assembly includes an 18-8 
stainless steel tape graduated in 
eighths of an inch and a tubular alu 
minum pressure float. A stainless steel 
float is available if desired. The gage 
is for both ground and roof readings 
Shand & Jurs Co., Berkeley, Calif. 

Circle No. 11 on Reply Card 








CONDENSER TUBE 

EXPANDERS 

parallel rolling, self- 

feeding, ball bearing 

thrust. Rolls tubes to _ AIRETOOL MIDGET CLEANERS 

uniform thickness, with for lightly scaled tubes. Small, powerful, 

maximum. bonding. excellent for cleaning small tubes with ex- 
tremely short radii turns or hairpin bends. 


MANUFACTURING COMPANY 





Fluorescent lamp 


. ». is waterproof and explosion-proo! 
and suitable for rough usage, even fo 
underwater use. 

Made in Switzerland, the Tublin 


| lamps are mounted in a light casin 

SPRINGFIELD, OHIO | P . & 
that screws together. Thick transpat 
> »x¥iCO $ ytec > > an 
Sanne Gunite tee Tan. | ent plexigl iS pre tects the tube ir 
Chicago, Tulsa, Philadelphia permits no interference in light tran 

Houston, Baton Rouge a P . ° 

REPRESENTATIVES: in principal cities of | mission. When the casing is unscrewe 

. . U.S.A., Canada, Mexico, South Amer- | asm » ie ~ 
Send for Bulletin +59, illustrating fea, England, Europe, Puerto Rico, | tO replace the lamp the current 
the complete new line of AIRETOOL Italy, Japan, Hawall. automatically cut off 
Tube Cutters, cleaners, expanders, EUROPEAN PLANT: Viaardingen, The Nether lands 4 —s 4 


accessory and specialty tools. CANADA PLANT: 87 Spalding Dr., Brantford, » The lamps are designed for stan 
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Are YOU Looking for a BETTER Job? 


Petroleum Processing is again expanding its editorial staff, and its editors are looking for a man 
with technical training to fill the opening of assistant editor. 


The job offers the man we select an interesting opportunity in an exciting field of activity. He 
will have the chance to get better acquainted with the broader aspects of the petroleum processing 
industry, to meet and talk with its top-notch techrical people, to be “in the know” about new devel- 
opments in the industry even before they are announced. He will be affiliated with a dynamic, fast- 


moving publication, backed up by the largest and most progressive business magazine publishing firm 
in the world. 


Here are the specifications: 


Education: If you are the man we want, you're a graduate engineer, with a B.S. in chemical engineer- 
ing or industrial engineering, with perhaps a few extra courses in business or economics. You 
were in the top third of your class scholastically. 


Industry Experience: You have had some practical experience (although maybe only a few years) 
in our industry. You are now employed by an engineering firm, or in the engineering department 
of a petroleum or chemical company, and associated in some technical capacity with petroleum 
refining, petrochemical manufacturing, or natural gasoline recovery. You know the kind of engi- 
neers who read Petroleum Processing, and the kind of problems they are up against. 


Writing Experience: You have probably never thought of editorial work as a career, but you've 
been writing reports in connection with your work and found satisfaction in putting information 
down on paper in a clear, logical, organized manner. You may have done some writing as a 


hobby, or even have worked on a high school, college or similar paper or magazine. You can 
express yourself well. 


Personality: You are curious about “why” and “how” things work, and you have the ability to explain 
their workings to others. You are able to organize your own work, and you have initiative to push 
ahead and get things done. You like meeting people and talking with them, yet at the same time 
you are a good listener. You are not a “glad-hander.” 


Location and Duties: You would welcome the chance to work in New York City, and you don’t 
mind sitting behind a desk for a while, editing and rewriting other people’s copy. Later (just as 
fast as you learn the ropes) you expect that you'll be given field assignments to gather data 
and write original articles. 


Salary: You are now earning a respectable salary, and the chances are that this position will pay you 
even more right now—besides offering you the opportunity to rise more rapidly than you now 
expect to. 


* If you think you are the man we want, send details on your background and experience (including 
salary history) to 


William F. Bland, Editor 
Petroleum Processing 
330 West 42nd Street 
New York 36, N. Y. 


If we think you are a qualified candidate, we will make arrangements for a personal interview. All 
' plies will be held in the strictest confidence. 
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The stoutest pipe vise 
... with built-in 
folding legs and tray 


Ss 


Tristand Pipe Vise 


Extra easy to fold up, carry 
and set up...Extra strong, 
extra rigid in use 


Most service and durability for your 
money! Integral legs and tray mean 
quick easy fold-up for carrying and 
set-up for work—provide solid stance, 
greater strength. Vise base is roomy, 
has ceiling brace screw, pipe benders, 
slots for tools. Special LonGrip jaws 
grip tight without chewing up 
pipe. Save work—see it, try it, 
buy it at your Supply House. 


Tristand 
Pipe Vise, 
yoke model. 


Chain model 
also available. 


The Ridge Tool Company, Elyria, Ohio, U.S.A 
anes a . —_ 





Vifold aovleh 


r Pipe Tools 
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220, 145, 125, 
in 50 cycle alterna 
rrans Electric, Rue Dassie 
Switzerland. 


No. 12 on Reply Card 


ard voltages of 
and 
current 
Geneva, 
Circk 


36 volts.. 





Remote operation 


. of valves, gates, feeders and othe: 
devices is possible with this Synchro 
Scan Indicator Controller. 

Remote modulation and continuous 
indication is accomplished through a 


plug-in transmitter unit, pictured 
above. Mounted on its face is a 3 
position switch for controlling the 
remote device. A small voltmeter in 
dicates the percent opening of the 
remote unit. 

At the receiving end is another 
packaged unit, which contains the 


control relays and regulated DC volt 
age supply for transmitting the posi 
tion indication. Only two wires and a 
ground are required for transmission 


of the signal. Builders-Providence, 
Inc.. 345 Harris Ave.. Providence 
e: % 

Circle No. 13 on Reply Card 





Temperature controller 
. . is accurate to 0.001°C and cove 
a temperature range of 100 
500°C 
The operation of the controller 
simple. Coarse and fine dial settin 


PETROLEUM PROCESSING, May, 19 


os 





A in emi sh tin oe 








When 
Mathieson 


DIETHLYENE GLYCOL 


is there 


















Keeping gas dry is a “pipe’”’ for Mathieson Diethylene 
Glycol. Its remarkable ability to absorb moisture 
makes it a leading agent for checking rust and 
corrosion in gas lines. 


Meeting your most exacting requirements of quality 
and supply, Mathieson Diethylene Glycol is 
available in tank cars, tank trucks and 

resin-lined drums from our plant at 
Brandenburg, Ky., or from distri- 
bution points in key areas. Con- 
tact your Olin Mathieson 
representative today 

for full information. 


MATHIESON CHEMICALS 


OLIN MATHIESON CHEMICAL CORPORATION 
INDUSTRIAL CHEMICALS DIVISION + BALTIMORE 3, MD. 


the gas 
stays on 





- 
elite 2 


a INORGANICS: Ammonia ~- Bicarbonate of Soda - Carbon Dioxide Caustic Potash - Caustic Soda - Chlorine Hydrazine and Derivatives - Hypochlorite 
Products - Muriatic Acid - Nitrate of Soda - Nitric Acid - Soda Ash - Sodium Chlorite Products - Sulfate of Alumina Sulfur (Processed) - Sulfuric Acid 
ORGANICS: Ethylene Oxide - Ethylene Glycols - Polyethylene Glycols - Glycol Ether Solvents - Ethylene Dichloride - Dichloroethylether - Formaldehyde - Methanol 
MATHIESON Sodium Methylate - Hexamine - Ethylene Diamine - Polyamines - Ethanolamines - Trichlorophenol - Surfactants 
; 
; -4 ° ’ , ~ 
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What is it? 


It’s a bubble-cap, encrusted with carbon, 
out of a fractionating tower just before 
in-place circulation cleaning with Oakite 85. 


Recognize 
it now? 


Same bubble-cap ... after tower cleaning 
by Oakite chemical circulation methods 
that insure superior results with less 
down-time. 


There’s an Oakite specialized cleaning material 
for just about every maintenance cleaning job 
throughout the petroleum industry. For FREE 
46-page booklet, “What Petroleum Men Should 
Know to Simplify Cleaning,” write to Oakite 
Products, Inc., 50D Rector Street, New York 
6, N. Y. 


LIZED IND''STRIAL Cig 
_reciAl! ANin 


OAKITE. 


oo) 
ATeRiais Pom 


METHODS servict 
Science 7 
o> 


CoCry 


Export Division Cable Address: Ookite > 


Technical Service Representatives in Principal Cities of U. S. and Canada 


(To obtain more data on advertised products see page 280) 


What's New 


select the desired temperature. No 
justment of the thermometer is 
essary. One pilot light on the p 
indicates when the _ instrument 
turned on and the other light sh 
when energy is being supplied to 
control heater or other equipment 

Power requirements are 15 ar 
115 volts on 60 cycles. The he: 
load is handled through a sea 
mercury-to-mercury relay, thus el 
inating any hazardous arcing or con- 
tact wear. The unit is electrically fused 
and equipped with a 3-wire grounded 
power cord. Bayley Instrument Co., 
Box 538, Danville, Calif. 

Circle No. 14 on Reply Card 


Cast steel solenoid valve 


. . . features renewable seat rings, un 
breakable piston rings and _ packless 
operation over a wide pressure range 
Maximum pressure rating is 600 psi 
The solenoid coils are uncondition 
ally guaranteed, with Greenclad water 
proof molded coils for temperatures 
to 250°F. For higher temperatures 
silicone insulated coils are avail 
able. Sizes range between 2 and 4-in 
Design can be either globe or angle 
pattern with screwed or flanged pipe 
ends. J. D. Gould Co., 4707 Massa 
chusetts Ave., Indianapolis 18, Ind 
Circle No. 15 on Reply Card 


Nitrogen generator 


. - . uses a platinum catalyst to pr 
duce nitrogen with any hydrogen con 
tent between 0.25 and 25%. Full 
automatic, the Nitroneal generat 
draws nitrogen from both the air an 
a supply of ammonia. 

Because the reaction is exotherm! 
no external heat is required. The on 
connections needed are a 110-v 
electrical receptacle, a drain outl 
and single lines for water, air a! 
ammonia. These portable nitrog 
generators range in size from 
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CENTRIFUGALLY CAST 
THOROUGHLY TESTED 


FOR GREATER STRENGTH 
FREEDOM FROM LEAKAGE 
LONGER SERVICE LIFE 


THERMALLOY 


REFORMER FURNACE TUBES 


[he Thermalloy* Reformer Furnace Tubes you see 
ibove are designed to operate at 1820° F.—with in- 
ernal pressure of 150 psig. To insure freedom from 
eakage and long service life, the individual cast tube 
sections underwent a hydrostatic test of 3000 psi. In 
iddition, each assembly was tested at 900 psi. 
Tube sections are centrifugally cast to specified 
liameters—to insure greater density, finer grain 
structure and uniform thickness. And experienced 


Electro-Alloys metallurgists and engineers can 
help you select the grade of high-heat-resistant 
Thermalloy best suited to your particular application. 

Recent expansion of Electro-Alloys’ centrifugal 
casting facilities means we can meet your needs for 
Reformer Tube Assemblies promptly. Call your 
nearby Electro-Alloys representative. Or write 
for Bulletin T-283. Electro-Alloys Division, 8075 
Taylor Street, Elyria, Ohio. 


*Reg. U.S. Pat. Off. 


ELECTRO-ALLOYS DIVISION Elyria, Ohio 
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VAREC PULSE CODE RECEIVER 
INSTALLATION AT Fr. LARAMIE STA 
oF SERViceE PIPE LINE COMPANY 


COURTESY SERVICE PIPE LINE COMPANY 


PULSE CODE telemetering 
Tailored To Your Needs... 


In addition to giving an accurate signal on liquid level readings over 
long distances and doing it in the record time of 5 seconds, the “Varec” 
PULSE CODE Telemetering System can now perform a great variety 
of operations. Some idea of the system’s flexibility can be obtained by 
checking these optional features: 


1. 


. . . 


ONNIAAAWDN 


10. 


Pulse Code Receivers with provisions for indicating liquid level, 
temperature, motor valve or other equipment status, abnormal or 
alarm conditions and other data as required. 


Systems incorporating two or more receivers. 

Systems incorporating two or more receivers and selectors. 
Receiver with terminal provisions for connecting with data printer. 
Digital clock to be used in conjunction with data printer. 

Serial entry data printer such as an electric typewriter 

Parallel entry data printer such as a ribbon type adding machine. 
Data Programmer to link Pulse Code receiver to data printer. 
Contactor units to provide “on — off" remote control of equip- 
ment such as pumps, motor-driven valves, ete 

Scanner unit to provide automatic scanning for data logging on 
a pre-determined time schedule. 


With this wide selection of combinations, your “Varec’ PULSE CODE 
System can be custom-built for your particular process. 

Write for “Varec” Bulletin CP-3011 for full details of “Varec” PULSE 
CODE Telemetering. 


THE VAPOR RECOVERY SYSTEMS COMPANY 


961-20 


2820 North Alameda Street 
Compton, California 


Cable Address 
Varec Compton Calif ‘(U.S.A A 


(To obtain more data on advertised products see page 280) 


What's New 


standard cu ft per hour to 10,0 

scth. Baker’s Instrument Division, 2( 

Grant Ave., East Newark, N. J. 
Circle No. 16 on Reply Card 


ewsot! 


Portable sump pump 


. - » handles inflammable liquids and 
resists corrosion because of its ma 
terials of construction. The pump 
body, impeller and strainer are of 
bronze. The shaft is stainless steel 
Bearings are double-sealed to protect 
them and the air motor from con- 
tamination 

The pump requires no priming 
Speeds vary between 3200 and 3600 
rpm, depending upon the head against 
which it is pumping and the supplied 
air pressure. It will operate with 60 
psig air, pumping 234 gpm against a 
10 ft head. With 100 psig air it will 
handle 410 gpm against 10 ft of head 
Schramm, Inc., 900 East Virginia 
Ave., West Chester, Pa. 

Circle No. 17 on Reply Card 














Aluminum grating 


..+ has 79% clear rectangular open 
ings in a design that retains siruc 


tural rigidity regardless of the cutouts 
Joining of the all-aluminum grating | 
by riveting 

Grating of this design offers the ad 


vantage otf resistance to corrosive at 
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you can meet any lubrication specification if you 


SLEND WITH ENJAY PARATONE® 


(VISCOSITY-INDEX IMPROVERS) 


Base stocks blended with Enjay Paratone can be compounded into lubricants combin- 
ing cold-weather quick starting properties with high temperature, low consumption 
characteristics. These lubricants are all-season oils, featuring improved gas mileage. 
More and more refiners and blenders are relying exclusively on Paratone to produce 
the high “‘VI’’ required in these all-season oils. 


Through years of intensive research and development work with automotive manu- 

facturers, Enjay has developed the only complete line of high quality additives 

(Paramins®) that can assure maximum performance characteristics. Why not let this Pioneer in 
experience and know-how work for you? Write, wire or phone the Enjay Company. Petrochemicals 


1AY COMPANY, INC., 15 WEST Sist ST., NEW YORK 19,N. Y. 
Akron * Boston * Chicago * Los Angeles * New Orleans ¢ Tulsa 


- 
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REVAMPS 
Require Specialized 
Engineering Skill 


Our wide experience in this field 
and the flexibility of our organi- 
zation assure maximum per- 
formance with minimum down 
time. 


The illustration shows a portion 
of the revamp gas recovery sys- 
tem of a large crude unit re- 
cently completed for Sohio. 


The 
Cc. W. NOFSINGER 
Company 
Kansas City, Mo. 








Are You Moving? 


Please let us know as soon as you can so we can change your subscrip- 
tion stencil addressing plate. Be sure to send us 
(1) Your old address (including company connection) 
(2) Your new address (including company connection) 
(3) The date the change becomes effective 
PETROLEUM PROCESSING—Subscription Department 
330 West 42nd Street—New York 36, N. Y. 
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What's New 


| mospheres, plus easy cleaning 
meets the Navy Military Speci 
tions for design and strength for 
| ings to be installed aboard ship. Kle ap 
Metal Grating Corp., 6601 
Melvina, Chicago 38, Ill. 
Circle No. 18 on Reply Car 


Telemeter indicator 


. - « Shows information from remote 
strain gage-type transducers. Pressure 
thrust, torque and other remote read- 
ings can be measured by a trans 
ducer in an explosive location and 

| transmitted to a control room using 
this Teledyne indicator. 

Accuracy of the meter is 1% of 
full scale, with an overall system 
curacy of 2% of full scale. It is de 
signed for ambient temperatures of 

| 0.0° to 120°F. Response time is 
sec. Adjustments for mechanical zero 
| electrical zero and calibration are 
made on the front of the instrument 
Taber Instrument Corp., | 11 Goundry 
St., North Tonawanda, N. Y. 
Circle No. 19 on Reply Card 


dc 


. . « for corrosive or conductive fluids 
senses pressure differentials from 
psi to +1000 psi at line pressures 
| to 2000 psi. 
Pressure differences are transmi! 
| from a single diaphragm throug 


| 
| D/P pickup 
| 
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WESTERN SUPPLY SPECIFIED 
ALCOA ALUMINUM ALL THE WAY 


on these 100% aluminum Dilution Coolers 


The exchanger illustrated is one of a number furnished 
by Western Supply Company, Tulsa, Oklahoma, for 
a recent low-pressure polyethylene installation. They 
selected Alcoa® Aluminum for this service because of 
its protection of product color and stability, good heat 
transfer properties and corrosion resistance. For the 
same reasons, aluminum has also found wide use in 
ammonium nitrate cooling, sour gas treatment and many 
low temperature processes. 

As Western Supply Company sums up the case for 
Alcoa Aluminum Heat Exchangers: “In our experience 
Alcoa Aluminum is a sound, low-cost solution to many 
of the problems encountered in petroleum refining, 
natural gasoline manufacturing, petrochemical and 
chemical processing.” 

If you have heat transfer problems affecting tubes or 
other components of either the channel or shell side, in- 
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vestigate aluminum! Aluminum offers corrosion resistance 
and good heat transfer properties at minimum cost, and 
has excellent physical properties at extremely low tem- 
peratures. Get details in the FREE BOOKLET, Alcoa 
Aluminum Heat Exchanger Tubes. Mail the coupon today! 


THE ALCOA HOUR 
TELEVISION'S FINEST LIVE DRAMA 
ALTERNATE SUNDAY EVENINGS 
ALCOA ©. 


ALUMINUM COMPANY OF AMERICA ALUMINUM 
893-E Alcoa Building, Pittsburgh 19, Pa. danmieinnes eeenee'es amamnn 
Send me the FREE BOOKLET, Alcoa 
Aluminum Heat Exchanger Tubes. 


() My heat exchanger 
problem is 








Name 
Company 
Address 


City — —— 7 Zone State 
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| What's New 


UF oi.d-3 4-10 mt) o] a iale mm mel-lel-le 
mechanical linkage to an unbonde 
Pp L uU VW A L VW e Ss | Strain-gage element. Isolation of th 


Sstrain-gage element is accomplishe 
by a double chamber arrangement 
that only teflon and 18-8 stainless stee 
parts come in contact with the corro 
sive fluid. 

Standard units operate with eithe 
ac or de excitation at 6, 12 or 15 volts 
Measurements are accurate to 12‘ 
of full scale at 70°F. Temperature is 

65° to 350°F. The output signal re 
sulting from the line pressure of 2000 
psi is less than 1% of full-scale output 
Dynamic Instrument Co., Inc., Cam 
bridge, Mass 

Circle No. 20 on Reply Card 







@ 2-WAY OR STRAIGHT 
SPRING LOADED 















@ 3-WAY SPRING LOADED 







@ ANGLE SPRING LOADED 











@ AIR CYLINDER 

OPERATED SPRING 
LOADED—all sizes 
and types 
















LONG ON SERVICE...SHORT ON MAINTENANCE 


H & B’s new fully jacketed spring loaded plug valves feature an inverted 
tapered plug inserted and lapped into the housing from the bottom of the 
valve—then spring loaded. The spring wedges the plug to a perfectly tight 
seal, eliminating troublesome leaks. Easy to operate—no big handwheel... 
no freeze ... no “breaking loose” necessary. Easy to clean. Made in two port 
or multi port design, with any special stop arrangement desired. 






Bulletin J-57 sent on request 


HETHERINGTON & BERNER INC., 715 Kentucky Ave., Indianapolis 7, Ind. 





Now... fully-Armour 
wae FLOW INDICATOR 


Plastic fittings 
simple as... 


for drainage lines eliminate con- 
ventional bell and spigot cast iron 
lines. 
Made of polyvinyl chloride, these 
fittings are less expensive to install 












For high pressures and 
hazardous fluids. .No 
contact with glass 









than cast iron drainage pipe. In- 
stallation to PVC pipe is simple, re- 
quiring only a can of cement and a 
brush. The solvent welded joints will 
hold tight under corrosive conditions 
and vibrating stresses 

Socket type solvent welding fittings 
are made by injection molding tech- 
niques, and are claimed to be appre- 
ciably stronger than PVC fittings 

made by conventional molding proc- 

on Elaine cae ha neta tee / esses, on a strength-to-weight basis 
engrenton ‘aneies greveuree (0 20m | Tube Turn Plastics, Inc., 2929 Maga- 
psig; temperatures to 500 F. Eight . ‘ 2 = 
ranges cover flows from 1.5 to 1200 | zine St., Louisville 11, Ky 
GPH water It's all metal with a 


nile > ia 
md magnetic dicating sll Circle No. 21 on Re ply Card 


and only 7 inches high 





















Disassembly is the simplest ever 
without removal from the line. Head e 
s rotatable Flareless fittings 
Cleaning is a snap so are range 

changes. Metering plug and inter- 
changeable orifice simply lift out. Plug 
eat automatically checks back flow 


. make a butt-tight joint that is de- 
signed for a full range of pressure con- 
ditions. Tubing need not be sprung 

BROOKS ROTAMETER COMPANY when making assemblies. 
101 Eighth Street ¢ Lansdale, Pa Available in steel or stainless steel, 


Send for Bulletin 360 











(lo obtain more data on advertised products see page 280) 
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o Davison gives Gul weallay”: 
oo Davison gives you service | 


@ Davison catalysts save 
you money 


Progress Through Chamistry ©” * 
DAVISON CHEMICAL COMPANY | SC 
Division of W. R. Grace & Co. 
101 North Charles Street, Baltimore 3, Maryland 
Soles Offices: Chicago, lil.; Houston, Texas; New York, N.Y.; 
Baltimore, Md.; San Francisco, Calif, 
In Canada; Davison Chemical Company Ltd., Toronto 


Producers of: Catalysts, Inorganic Acids, Superphosphates; Triple Super- 
phosphates, Phosphate Rock, Son Gala get MOvetiperten nen Prodioveet 
of DAVCO” Granulated Fertilizers. © © 


* 








n 
ve 
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Dryer than the desert—extremely porous—the multitudinous particles of 
Florex Fullers Earth possess an adsorptive capacity unequalled by any other 
known natural material. Consisting of crystals of colloidal size and fibrous 
shape, Florex assures maximum effectiveness. Florex is so economical that 
30 acres of adsorptive surface costs less than a penny. 

Florex is particularly superior in the adsorptive refining, decolorization, 
clarification and neutralization of mineral, vegetable, and animal oils, fats 
and waxes and for processes involving the use of highly active clay for 
sweetening light distillates, dehydrations, desulfurization, and polymerization. 

Available in all standard particle sizes, special Florex meshes may also 
be ordered. 

Floridin maintains a modern laboratory with highly specialized equipment 
for the proper evaluation of your adsorption problems. Technical data, 
samples, quotations, and the services of staff technicians are available upon 
request. 












Adsorbents 
Desiccants 
Diluents 






FLORIDIN COMPANY 








DEPT. Y P. O. BOX 989 


TALLAHASSEE, FLORIDA 























IMPROVE YOUR DRAFTING 


Now available in reprint form 
















Production.” 


improve mental efficiency, present design data clearly and effectively. 


assembled. 


Order Reprint R3} 24 pages plus Slide Chart . 


330 West 42 Street—New York 36, N. Y. 








. the popular series of four articles from 
PETROLEUM PROCESSING, July-October, 1956, “How To Improve Your Drafting 


How to turn out better drawings faster, save time with proper tools and methods, 


PLUS: “Make-it-yourself” Slide Chart for quickly dimension- 
ing valves and fittings for nominal pipe sizes, 150 and 300 Ib. 
series. The chart is printed on sturdy card stock and is easily 


. . $1.25. Use the Reader 
Service Card, pp. 281-282, this issue, or send order to PETROLEUM PROCESSING 
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What's New 


the Hi-Seal fittings consists of a bod 
nut and alloy sleeve. A shoulder < 

the sleeve prevents incorrect assemb 

even by inexperienced personnel. T! 

three serrated edges of the sleev 

which bite radially into the tube su 

face, prevent longitudinal moveme: 

and make a triple seal. 

This seal avoids any need for fla 
ing and may be re-used often whil 
still maintaining a positive seal. 
may be used with steel, stainless stee 
copper, aluminum, everdur and mone! 
tubing; and it will remain pressure 
tight beyond the burst-strength of th 
tubing itself. The fitting is availabk 
in sizes from Y%- to 1%-in. O.D 
tubing, and can be furnished with pips 
threads or straight threads with O-ring 


| seal. Imperial Brass Mfg. Co., Dept 





HSF, 1200 Harrison St., Chicago 7 
Ill. 
Circle No. 22 on Reply Card 


Tray gasket 


. resists high temperatures and is 
easy to install. 

Metex Tray Seal is made of pure 
asbestos fiber and knitted Monel wire 
This type of construction permits 
tray bolts to be pushed through the 
gasketing material as it is laid in 
place. There is no need to locate and 
punch holes before installing. 

Under operating tests this asbestos- 
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Carbon Monoxide Boiler at Sun Oil Company’s Toledo refinery. 


3 BaW Carbon Monoxide Boilers Save Fuel For Sun Oil 


Sun Oil Company has three B&W Carbon “CO” Boilers in refineries throughout the nation, 
Monoxide Boilers in its refineries at Toledo, They are flexible in design and arrangement to 
Ohio, and Marcus Hook, Pa. All are used with meet varying refinery conditions. B&W engi- 
Houdriflow cracking units. The first boiler went neers can show you how a “CO” Boiler can 
on stream at Toledo three years ago. The serve your refinery, regardless of size, steam 
second, at Toledo, and its twin at Marcus Hook, pressure and temperature requirements. The 
are of the oxycatalyst type. Babcock & Wilcox Company, Boiler Division, 

The three B&W “CO” Boilers are effecting Dept. PP-2, 161 East 42nd Street, New 
substantial fuel economies at both refineries. York 17, N. Y. stiamseinaal 

Cracking units at Sun Oil, like others using 
B&W “CO” Boilers, are completely independ- 
ent of outside steam and energy sources at all 


times. Whether or not the cracking unit is oper- BABCOCK 


ating, steam is always available. - WILE. 
Extended, sustained service has proved the Ox BOILER 


reliability, efficiency, and economy of B&W DIVISION 











ONLY 
DeZturik 
MAKES THE 

EASY -OPERATING 
PLUG VALVE WITH 
ECCENTRIC ACTION! 


DeZurik gas operated valves on water filters at the 
Mid-Burbank Water Flood Project operated by Phillips 

Petroleum Company, Osage County, Oklahoma. 
Whether it’s dead-tight shut-off you want in a 
a valve... or easy operation . . . or freedom 
from constant maintenance, you'll find the an- 
swer in DeZurik Plug Valves. Exclusive eccen- 
tric action guarantees easy, trouble-free opera- 
tion; resilient plug-facing assures leak-free 
closure—every time! On any line! Even when 


automatically operated. 


DeZurik Valves are available in sizes 
from 2” thru 20”, in a full range of 
metals, and for manual, pneumatic hy 
draulic or electric operation. Represent 
atives in all principal cities; or, for more 


details on DeZurik Plug Valves, write 


DeZuRIK 


CORPORATION 


SARTELL, MINNESOTA 
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What's New 


wire gasketing has successfully 
placed conventional asbestos-cot 
tape, has reduced the tray leak: 
and stood up under temperatures 
750°F. Metal Textile Corp., 645 
First Ave., Roselle, N. J. 

Circle No. 23 on Reply Card 


Free trade literature 


Liquid-gas separator 


for removal of entrained liqu 
and solids from air, gas and ste 
systems: Bulletin S-/052 describes t 
Selas Liqui-Jector which complet 
removes suspended liquid and so 
particles from process and instrume 
gas supply lines. Standard mod 
handle up to 7,000 cfm and pressure 
up to 200 psig. Selas Corporation 
America, Dresher, Pa 
Circle No. 24 on Reply Card 


Mechanical seals 


for rotating equipment: Catal 
+480 describes the different types of 
seals which meet operating require 
ments for temperature, pressure anc 
fluid conditions. Each seal is illustrat 
ed with a cutaway view showing stufl 
ing box installation details. Durame 
tallic Corporation, 2104 Factory St 
Kalamazoo, Mich 

Circle No. 25 on Reply Card 


! 


Expansion joints 
of many types are described in 
detail in a 72-page publication, Cata 
log 56. Introduced in the catalog ar 
details on new staff equalizing, duo 
equalizing, and high pressure toroida 
expansion joints. Essential data on 
other types are also included. Table 
and charts present complete enginee! 
ing specifications. A selection chart 
tells how to choose the correct expan 
sion joint for a given set of conditions 
Zallea Brothers Taylor and Locus 
Street, Wilmington 99, Del 

Circle No. 26 on Reply Card 


Bronze & steel valves 


for general industrial use: an 8I 
page catalog of globe, angle, gat 
“Flocontrol” and other types. Eng 
neering data such as material spec 
fications, flow charts, temperature an 
pressure ratings, etc., are included 
the catalog. Manning, Maxwell 
Moore, Inc., Stratford, Conn 

Circle No. 27 on Reply Card 


Glass 


and how it's made, how it’s 
and what it is: This Is Glass, 
page informative booklet about 
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A new stop foward in Towor Pachings 
METALLIC PALL RINGS 


e Lower Pressure Drop 


e Better Mass Transfer Efficiency 


e Lower H.E.T.P. Characteristics 


Better 
Liquid 
Distribution 


“ 


a 
sea bi ae 


> 
High 

Crushing 

Strength 


The Pall Ring is like the Raschig Ring in that 
diameter and height are equal. In the Pall Ring, 
however, sections of the ring wall are stamped 
and bent inward—making the inside surface area 
substantially more effective. So much more so, 
in fact, that if a given separation could be carried 


out in a 12 foot column using metal Raschig 





tunic Fost | Per Cent 
in Ibs. Free Gas 
(Carbon Steel) . Space 





24 Gauge 33 : 93.4 


22 Gauge 





20 Gauge 
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Minimum 


a Channeling 


Assures 
Random 
Packing 


Rings, it could be handled in a 9 foot column 
with metal Pall Rings. 

In absorption, distillation or extraction the new 
patented Pall Ring offers advantages of major 
importance. They are now available in three 
sizes: 1’, 146” and 2” in carbon steel, stainless 
steel, aluminum and copper. Typical data appears 
in the table below. 


Wuile on nih new D00RLEL. 


Technical data and full specifications 

on the complete line of U. S. Stoneware 
Tower Packings, including the new 

Pall Ring. Ask for Bulletin TP-54. 


< 


x ie Pon} KS 


U. S. STONEWARE 


AKRON 9, OHIO 


(To obtain more data on advertised products see page 280) 





the Best™ 


VERTICAL COMBINATION GAS & OIL BURNER 


JOHN ZINK 


“DA’’ 


Oil spillage cannot cause gas burner 
plugging. 
If the oil can be pumped, the “DA” 


can burn it. 


No matter what calorific value gas is 
made available, this burner can handle 
it safely and quietly. 


For detailed information, 
write for Bulletin DA-357. 


JOHN ZINK COMPANY 


4401 SOUTH PEORIA TULSA 5, OKLAHOMA 


(To obtain more data on advertised products see page 280) 


What's New 


of man’s oldest chemical products 
cluded are many pictures showing 
glass was manufactured in olden d 
and the recent progress in manu 
turing this modern material. M 
types of glass, their uses, their p 
erties and their uses in the future 
all described. Corning Glass We 
Corning, N. Y. 

Circle No. 28 on Reply Card 


Combustion safeguards 
... for preventing flashback in com 
bustible mixture supply lines: Bullet 
SC 1006 is a recent revision descri 
ing the operation and constructior 
these Fire Checks that detect, locali 
and extinguish flashbacks. Sometin 
these units are considered as “fuses’ 
and “circuit breakers” in a combus 
ble vapor supply line. Selas Corp 
America, Dresher, Pa. 

Circle No. 29 on Reply Card 


Transducer 


. converts linear measurements into | 


electrical responses, to be used for 
remote indication, remote control 
computation or amplification: Bulleti 
AA-la is a 19-page brochure that 
clearly explains in detail the operation 
of the linear differential transformer 
type of transducer. Schaevitz Engi 
neering, P.O. Box 505, Camden | 
N. J. 
Circle No. 30 on Reply Card 


Plastic-coated pipe 


. combines the strength of steel and 
the corrosion resistance of plastic 
ADV. 770 describes the method of 
producing a steel pipe with a perma 
nently-bonded polyethylene coating 
and how it can be used advantage 
ously in many applications. Republic 
Steel Corp., 3100 East 45th St., Cleve 
land 27, Ohio. 

Circle No. 31 on Reply Card 


Storage tank fittings 


. to cut evaporation losses: C: 
log No. 66 describes a new line 
tank fittings which includes wate! 
drain valves, automatic tank gauges 
level indicators and gauge hatch 
Described also is a new  screencé 
free vent which provides free flow 
air and vapor. Wheaton Brass Wo! 
Union, New Jersey. 

Circle No. 32 on Reply Card 


Training aid 

for high school students int 
ested in the skilled trades: Your ¢ 
portunities In Industry as a Ski 
Craftsman is a 32-page booklet to 
courage young people to cons 
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A gift representing 
a lifetime of experience 





ian the chemical industry 


CHEMICAL PROCESS INDUSTRIES 
by R. Norris Shreve 


Consulting Chemical Engineer, Professor of 
Chemical Engineering, Purdue University 


This great reference work sets 
forth the best modern procedures 
used in the manufacture of chem- 
icals and chemical products. As a 
complete revision of Dr. Shreve’s 
authoritative work first published 
in 1945, it reflects the tremendous 
strides made by the chemical in- 
dustries in the post-war period. 


The contents of this 1000-page 
manual are arranged by industries. 
In each chapter you will find a 
cross-section of the manufacturing 
processes used by a particular in- ag 


Published 1956 


dustry—largely separated into their 
unit chemical processes and unit 
physical operations by the aid of 
flow charts. 


Over 150 flow sheets important to 
the various chemical industries are 
included and constitute one of the 
outstanding features of the book. 
Compact and complete, they pro- 
vide a wealth of usable material 
for practicing engineers and for 
men in sales, executive, and man- 
ement positions as well. 


Publisher’s Edition, $11.50 








- 4 Ls f- to New members Mail Entire Coupon to: 


The McGraw-Hill Chemical Engineers’ Book Club 


with your first selection 330 West 42nd Street, New York 36, N. Y., P. ©. Box 97 


through the McGraw-Hil/ I wish to take as my first 


[)] Chemical Engineering Kinetics University. Publisher's Edition 
by J. M. Smith, Professor of $9.50. Club Price, $8.15 


Chemical Engineering and 


Please enroll me as a member of the 


Chemical Engineers’ Book Club 
selection the book checked below 


Assist- 


° ° , ant Director, Engineering Experi- ") Problems and Control of Air- 
Chemical Engineers Book Club ment Station, Purdue University Pollution edited by Frederick S 


Stop for a moment and look over 
the ten important books listed in 
the coupon. How many do you 
wish you had immediately at 
hand? Have you been denying 
yourself the stimulus, the posi- 
tive help that they could give 
you? 


If you find you're missing out 
on important technical literature 
you'd really like to own—if to- 
day's high cost of reading curbs 
the growth of your library 
here's the solution to your prob- 
lem. The McGraw-Hill Chemical 
Engineers’ Book Club was organ- 
ized for you, to provide an eco- 
nomical technical reading pro- 
gram that cannot fail to be of 
value to you. 


All selections will be chosen by 
the editors of the McGraw-Hill 
Book Company ... whose thor- 
oughgoing understanding of the 
standards and values of the lit- 
erature in your field guarantees 
the authoritativeness of the 
selections. 


Let these current contributions 
of specialists in various branches 
of your field become effective 
working tools for you! Possibly 
just one idea from one of these 
books could mean more to you 
in actual dollars and cents than 
many times the cost of the book. 


How the Club operates. Every sec- 
ond month you receive free of 


Price, $6.80 


charge The Chemical Engineers’ Equations by Dale 8. Davi 


Publisher’s Edition, $8.00. Club Mallette, Ex tive Secretary, 


Committee on Air-Pollution Con 
trol The American Society of 


[ Nomography and Empirical Mechanical Engineers. Publisher's 


s, Pro- Edition, $7.50. Club Price, $6.40 


Book Bulletin (issued six times fessor of Chemical Engineering, 


Virginia Polytechnic Ir 
a year) This gives complete 


advance notice of the next main Price, $5.75 
selection, as well as a number 
of alternate selections. If you prepared by 


with the Development Depa 
nothing; the book will be mailed E 


Publisher’s Edition, $6.75 


I. du Pont de Nemours and 


stitute ™) Atomic Physies by_ Gaylord P 
Club Harnwell, William E. Stephens 
Professors of Physics, University 

of Pennsylvania. Publisher's Edi 


] Chemical Business Handbook tion, $8.00. Club Price, $6.80 
a staff of specialists 
want the main selection you do edited by J. H. Perry, formerly 


] Introduction to Nuclear Engi- 
neering by Richard Stephenson 


rtment Department of Chemical Engineer 


; ng, N York University. Pub 
to you. If you want an alternate Company: Editor, Chemical Engi- Thr * - roo. Chat a 


. . . neers’ Handbook. Publisher 
selection . . . if you want no book tion, $17.00. Club Price, 
at all for that two-month period, tia : : ; 
notify the Club by returning the Mechanical Engineers 
Pid : p book, 5th ed., edited by Li 
form and postage-paid envelope Marks, formerly Gordon 
enclosed with your Bulletin. Professor of Mechanical En 
ing, Emeritus, Harvard Uni 
Certainly out of the large num- Price, $14.00, 
ber of books in your field offered 


lisher’s Edition, $8.00. Club Price 
$6.85 


*s Edi 
$14.50 

) Process Heat Transfer by Don 
Hand- ald Q Kern, Director, Process 
onel S Engineering Division, The Patter 
McKay son Foundry and Machine Com 
gineer pany. Publisher's Edition, $12.50 
versity Club Price, $10.75. 


Publisher's Edition, $16.50. Club 


Liquid Extraction by Robert 
Treybal, Professor of Chemical 


(1 Mass-Transfer Operations by ‘ngineering, New York University 
you in any twelve months there 


Robert E. Treybal, Profe 


ssor of iblis Edition, $8.50. Club 
re, $7.25 


will be at least three you would Chemical Engineering, New York 


buy anyway. Let the Club bring Sa 
" I am to receive FREE w 

them to you! Save yourself the 

irritation of shopping. Save your- only at the special club p 

self, in cost, about 15 per cent and handling 

from publishers’ prices. No com- Forthcoming selections w 

parable program could be so con- decline any book. I need 


venient or so economical. member's special price 


No-risk tee. If 1 
Send no money—just the coupon. ery 7c tg 


By taking advantage of this spe- 
cial offer, you will receive ab- 
solutely free a copy of Chemical Name 
Process Industries, together with 
your choice of any one of the 
ten books listed in the coupon 
as your first selection—at the : 
special Club price. City 


Why not immediately enjoy the 
stimulus and positive help this Toronto 4. 
program can afford you? Mail 





shipment within 10 days an 


ith the ook checked above a gift copy of 


Chemical Process Industries. You vy bill me for my first selectior 


rice, plus a few additional cents for postage 


ill he desc advance and I 
take only ¢ elec r ‘ alternates in 


months of membership All further s etio wose will be at 


t complete tisfied, I may return my first 
i t will be canceled 


(Please Print) 


Zone State 


This offer is available only in the United States and tts posses- 
sions. In Canada write McGraw-Hill Canada, 253 Spadina Road, 


PP.5.57 





the coupon today! 
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LOK * 
RINGS 


ARE INDUSTRY’S MOST 
UNIVERSAL PACKING... 





























Countless successful applications of 
C-V Rings under the most severe serv- 
ice conditions have made this the clos- 
est approach to a universal packing. 

It will effectively handle all industrial acids, alkalis, solvents, or- 
ganic and hydraulic fluids . . . temperatures from —120°F. to +500°F. 
...is equally suited to valves, pumps, mixers, hydraulic cylinders and 
like equipment. 


“John Crane” C-V Rings have ex- 
- tremely low coefficient of friction. ‘“Break- 
ALWAYS Tus out” friction is only slightly higher than 
GREATER HEIGHT running friction. 
THAN 80% 
STUFFING or 


CRO oo TWO STYLES ARE AVAILABLE: 



















































CROSS 


— -#—R—+ THCANESS _C-VU RINGS for low pressure service 
C-VU RING CONSTRUCTION —such as control and regulator valves 
handling gases and fluids, where it is nec- 
essary to have a very sensitive and resili- 
ent type packing. 






























































R C-VH RINGS for high pressure service 
ALWAYS STACK af . . . : 
GREATER recta —for use in pumps, hydraulic cylinders 
THAN 80% and like services at pressures ranging to 
STUFFING ofr 500 : i ° " 
pone pemeapene f psi. and over. These rings are con- 
—, Al structed with a heavy wall heel to with- 
}~-—— rk —o stand pressure requirements. They are de- 
C-VH RING CONSTRUCTION signed to provide voids between rings, so 





that as the Teflon expands due to heat, 

this take-up room minimizes any excess friction in the stuffing box. 

“John Crane”’ C-V Rings are available in full line of standard sizes 
and male and female adaptors. Sizes can be molded to stuffing box 
specifications. 

Request Bulletin P-325. 

*“John Crane” C-V Rings are made from Chemlon—the best in 
DuPont Teflon. 

Crane Packing Co., 6432 Oakton St., Morton Grove, Ill. (Chicago 
Suburb). Jn Canada: Crane Packing Co., Lid., Hamilton, Ont. 



























































2 


z 


SR SY Be. 
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What's New 





this field for their future work. This 
educational aid is available for use 
in helping students prepare for their 
future vocation. It can be obtained 
from the National Association of 
Manufacturers, Education Depart 
ment, 2 East 48th St., N. Y. 17, N. Y 
Circle No. 33 on Reply Card 


Finned heat exchangers 

for cooling generator windings 
Bulletin 1200 describes the design and 
construction of G-R K-Fin Coolers 
for both air and hydrogen circulated 
through the generator windings in a 
closed system. This same type of gas 
cooler can be used for the recovery of 
solvents from gases, heating, cooling 
and dehydrating gases, and other ap- 
plications on chemical process plants. 
Griscom-Russell Co., Massillon, Ohio 

Circle No 34 on Reply Card 


Automation 

. of electrostatic precipitators elim- 
inates manual adjustments and _ in- 
creases dust and fume collection effi- 
ciencies: Cottrell Automation System 
is an illustrated booklet that outlines 
the operation of this electronic teed- 
back circuit that controls precipitator 
sparking rates, current and voltage. 
Research-Cottrell, Inc., Bound Brook, 
N. J. 

Circle No. 35 on Reply Card 


Float valves 


for maintaining water levels in 
tanks, reservoirs or mixing chambers: 
Bulletin W-5 describes the construc- 
tion of these cushioned float valves, 
and how to install and operate them. 
A pressure drop chart for both globe 
valves and angle valves of this design 
is included. Golden Anderson Valve 
Specialty Co., 1232 Ridge Ave., Pitts 
burgh 33, Pa. 

Circle No. 36 on Reply Card 


Amines 


for fuel additives, corrosion in- 
hibitors, asphalt anti-stripping agents, 
and many other uses: a 36-page book- 
let Tertiary-Alkyl Primary Amines 
gives the physical and chemical prop- 
erties of four amines. Suggested ap- 
plications and chemical reaction for 
t-butylamine, f-octylamine, Primene 
81-R and Primene JM-T are listed. 
Rohm & Haas Co., Washington Square, 
Philadelphia 5, Pa. 

Circle No. 37 on Reply Card 


Personnel tests 

for selecting and training em- 
ployes: Industrial Catalog helps locate 
materials needed by personnel and 
training departments in selecting em- 
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“COMPARISON 


Control Center installation in U.S. Industrial 

Chemicals Company, Dubuque, Iowa plant. 

Inset below shows portion of previous space- 
consuming,‘ piecemeal”’ starter 
installation. 





convinced us that a SQUARE D Control Center 
offered us MORE!”’ 


These design features make Square D 
your logical choice, too... 

INCREASED SAFETY because bus bars are 
fully enclosed, rigidly supported and have ample 
cross section. Circuits are isolated by individually 
enclosed plug-in units. Disconnect handle designed 
for maximum operator protection. 

FLEXIBILITY. Individual plug-in units or complete 
sections are easily added, removed or exchanged. 


Pushbuttons, pilot lights, and selector switches are 
readily added to unit doors. 


INSTALLATION ECONOMY. All wiring channels 
are large and accessible from front without remov- 
ing units. No ‘wire fishing.” 

SPACE ECONOMY, TOO. Up to six combina- 
tion starters fit in a 20” x 20” x 90” section. Plug-in 
unit heights designed in space-saving increments 
of 3 inches. 


now...EC&M propucts ARE A PART OF THE SQUARE D LINE! 


SQUARE 


COMPANY 


D 


(To obtain more data on advertised products see page 280) 





Quoth Sir Galvaknight: Only Complete 


PROTECTION 
is Good Enough 


™ 
And the best complete 


anti-rust protection for 

iron and steel is hot-dip 
galvanizing. The hot-dip 
process seals out corrosion 

on all surfaces, as no other 
protective coating can. Armor- 
plate your iron and steel with 
hot-dip galvanizing by the 
Southwest's largest commercial 
galvanizers, the Nowery J. Smith 


Company! 
Sentth 


COMPANY 


nowery } 


Commercial Galvanizing 


8000 Hempsteod Hwy. UNderwood 9-1425 
P O. Box 7398 


onc of the SMITH 


Houston 3, Texos 








TYPES AND SIZES OF 


veaoe 


NZ 


REFRIGERATING MACHINES 


Most comprehensive line of compressors in 
the Industry. There’s one to meet the needs 
of your business exactly. Handle any com- 
mercial or industrial load, at any tempera- 
ture, with any refrigerant! Get the full facts 
and figures now: write, wire or phone 


Fric 


WAYRESBORO 


(To obtain more data on advertised products see page 280) 








What's New 


ployes, improving their performanc 
and reducing turnover. Included iy 
the catalog are tests of intelligence 
interest, and personality, as well a 
tests for measuring aptitudes anc 
skills. Science Research Associates, 57 
West Grand Ave., Chicago 10, III. 
Circle No. 38 on Reply Card 


Longer life 


. for V-belts: Bulletin 02X6234¢ 
describes the different types of V- 


| belts, how to select the proper one 
| and how to install all of them. Listed 
are seven steps for the correct installa- 


tion of V-belts, and eight common 
causes for their destruction. Allis- 
Chalmers Manufacturing Co., Mil- 


| waukee 1, Wisc. 


Circle No. 39 on Reply Card 


Proportioning pumps 


. . for precision metering: Bulletin 


| No. 602 covers the details of me- 
| chanical and hydraulic drive pumps, 


which can be used for the blending 


of many chemicals. Flow can vary 


from .05 to 34 gal/hr on the “U” type 
and from 13 to 730 gal/hr on the 
“K” type. Hills-McCanna Co., 2448 
West Nelson St., Chicago 18, Ill. 
Circle No. 40 on Reply Card 


Wet processing equipment 


. for refining slurries and blending 


| and homogenizing viscous materials: 


Catalog No. 600 is a 24-page descrip- 
tion of the Eppenbach line of wet 
mixing and blending units. Cofloid 
mills, high speed homogenizers and 
mixers, and accessory vessels for using 
these units are described and speci- 
fied. Gifford-Wood Co., Graybar 
Building, New York 17, N. Y. 
Circle No. 41 on Reply Card 


Reference manuals 


. on galvanic protection: these are 
reports of a 6-year project investigat- 
ing the proper use of zinc as a gal- 
vanic anode to protect iron and steel 
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how thick should pipe (insujation be? 
9 , eae 2) 





Vale! 


UT N foie 
at 4-4 me - 1 0] eo) .S 


the correct answer is 
Too much insulation can be just as wasteful as too little. right at your fingertips! 


Every insulation-dollar you spend, which is not amor- PUTS OO SOSH S SSS SE SSSSO 00000000 
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tized by fuel-savings, represents needless investment. 
But, until UNARCO developed “J” Factor Tables, en- 
gineers had no easy way to determine the most eco- 
nomical thickness. 





With today’s “J” Factor Tables—and knowing the cost 
of fuel, hours of operation, life expectancy of the in- 
stallation, pipe sizes and temperatures, and the cost of 
insulation, installed—it’s merely a matter of ready refer- 
ence to pick out the right thickness to use. ease of installation, make single- 
Time-saving UNARCO “J” Factor Tables should be layer UNIBESTOS the world's finest 
in every engineer's file. Everything is condensed into ® pipe insulation. 

five simple charts covering pipe temperatures up to 

1200°F. and insulation thicknesses from 1” to 614”. 

This, and much other pertinent data, is included in 
UNARCO'S free new 40-page book. 


All-round dependability, high 
thermal efficiency, and unmatched 





UNION ASBESTOS & RUBBER COMPANY 
1111 West Perry Street, Bloomington, Illinois 


If you are involved in the design or operation of power Please send me your free 40-page Insulation Booklet containing “J” 





plants, atomic developments, petroleum or chemical Factor Tables. 

processing, or any other matter requiring conservation 

of BTUs, mail the coupon today. Individual__ a a 
Company ee — 
Street_ 





City, Zone, State 
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Thirty Million B.T. U. CAPACITY Whet's New 


; as from corrosion. Zinc as a Galvani 
4 Anode Underground is a_ 40-pag 
: manual on the details of designin 


galvanic systems to protect under 
ground pipes, tanks and tower foot 
ings. Zinc as a Galvanic Anode Un 
derwater is a 16-page report on cath 
odic protection of ships, water storag 
tanks, piling and traveling wate 
screens. Both manuals are availabk 
from American Zinc Institute, Inc 
60 East 42nd St., New York 17, N. Y 
Circle No. 42 on Reply Card 











Portable drum hoists 


. Operate on air, gasoline or clec 
tricity: Bulletin 76-X carries descrip 
tions and specifications for the Joy 
line of hoists. Ranging in size from 
0.9 to 15 H.P., these hoists have lift- 
ing capacities from 750 to 5000 Ibs 
at rope speeds up to 125 fpm. Wire 
rope capacities range from 200 to 
1500 ft. Joy Manufacturing Co., 
Oliver Building, Pittsburgh 22, Pa. 

Circle No. 43 on Reply Card 


Cleaning equipment 
.. . by chemical methods: Service Re- 
port B4885 describes how to salvage 
NIAGARA Aero HEAT EXCHANGER and clean old equipment in one simple 
soaking operation. New detergents can 
remove rust, grease and old paint 
from equipment once considered un- 


Cooling in Chemical Processes etragsints. Ne banding, ssmptey 4 


sandblasting is required. Oakite Prod- 


with Precise Control of Temperature a ee 


Circle No. 44 on Reply Card 


The NIAGARA Aero HEAT EXCHANGER cools a 
liquids and gases by evaporative cooling with atmo- Research facilities 
spheric air, removing the heat at the rate of input, con- Sas " big? wesete aS Nemesenioe ie. 
trolling temperature precisely. You save 95% of cost search is a 24-page bulletin describ- 
of cooling water; you make great savings in pumping, ing the research laboratory of this 
piping, power; quickly recover your installation cost. company located in Dresher, Penn 
You can cool and hold accurately the temperature of seni egg Lppsarer yagi ce od 
all fluids, air and gases, water, oils, solutions, chemical new methods for heat processing of 
intermediates, coolants for mechanical, electrical and fluids. Selas Corporation of America, 
thermal processes. You obtain closed system cooling Dresher, Fa. : . ‘ard 
free from dirt. You solve all the problems of water seenincsei alia diainiin 
availability, quality or temperature. Did you miss these? 
In CHEMICAL PROCESSES this is successfully The following items, reviewed 
used in cooling liquids and gases, chemical reactions, originally in January, have 
condensing distillations and reflux cooling. woume pv naga ssi 
Write for complete information; ask for Bulletins ane page gad pages 
120 and 124. Address Dept. PP-5. 


ice to those who might have 

missed them the first time they 

appeared. For details or litera- 

N { A G A Ne A B L OW E be Cc @] M PA N Y ture, please use the regular 

Reply Card in this issue. 
405 Lexington Ave. New York 17,N.Y. 
| Oil industry story 

. written for popular appeal makes 
interesting reading for everyone: The 


District Engineers in Principal Cities of United States and Canada 
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Cities Service Petroleum reports: 





Kemp Dryer in continuous operation 7 days a 
week; has required no service or downtime! 


To dry compressed air for instruments in a hydroformer unit 
at its refinery in Lake Charles, Louisiana, Cities Service 
Refining Corporation has installed a Kemp Model LC SE2 Air 
Dryer. Since January, 1955, it has served continuously—seven 
days a week—drying 1900 cubic feet of air per minute to a dew 
point of -10° F. 

This fully automatic Kemp Dryer, reactivated every 12 
hours (or 22,800 cubic feet of air), has so far required no down- 
time or service at all! And, according to Mr. Glendon L. Smith, 
Unit Engineer at Cities Service, there is practically no pressure 
jrop from the entering pressure of 285 pounds. . . further 
indication of Kemp quality and efficiency. 









OF 
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(To Optain more 





Kemp Dryers for Every Purpose 


Kemp offers a variety of dryer models to meet all problems. 
Designed to dry air, gases or liquids to sub-zero dew points at 
low cost, they are constructed of quality materials and embody 
the engineering knowledge gained from Kemp’s many years of 
experience. They are available with manual, semi-automatic or 
fully automatic tower reactivation. In addition, Kemp will 
prescribe the proper desiccant for each specific drying job. If 
you have a problem involving the removal of water from air, 
gases or liquids, contact Kemp now. For complete facts and 
technical information, write for Bulletin No. D-100. 


DYNAMIC DRYERS 


CARBURETORS . BURNERS . FIRE CHECKS 
METAL MELTING UNITS «+ INERT GAS GENERATORS 
SINGEING EQUIPMENT 


THE C. M. KEMP MFG. CO. 


405 East Oliver Street, Baltimore 2, Maryland 


; , 
data on advertised products see page « SO) S09 





Only 


one 
name 


identities 
the 
finest 
In 
fittings 


CRAWFORD FITTING COMPANY 


8864 East 140th Street + Clevetand 10, Onio 


(To obtain more data on advertised products see page 280) 





What's New 


Industry Nobody Really Knows is 
35-page report by Craig Thompsor 
a well known reporter, and is aime 
at giving consumers of all petroleun 
products a realistic picture of the oi 
industry. The story includes persona 
sketches of typical men in the in 
dustry—the millionaire, the constan‘ 
dry-holer, the successful service sta 
tion operator, and others whose job: 
depend on oil. A_ well-written and 
well-presented book, this story of oi 
is available from Gulf Oil Corpora 
tion, P. O. Box 1166, Pittsburgh 30, 
Pa. 

Circle No. 46 on Reply Card 


New dessicant 


. . . has 19 times the water adsorp- 
tion capacity of the best silica-type 
adsorbents. It also performs well at 
temperatures as high as 112°F. 

Molecular Sieves have extremely 
small pores in their crystalline struc- 
ture that exclude both refrigerant and 
oil molecules. This permits selective 
adsorption of water molecules on the 
surface of these crystalline alumino- 
silicates. The material will release the 
water of hydration when activated by 
heat, with little or no change in 
cystral structure. 

This material has an adsorption 
capacity of 19 wt-% when used with 
a concentration of 10 ppm of residual 
water in Refrigerant-12, at a tempera- 
ture of 140°F. It can be obtained in 
the form of hard, spherical pellets 
for use in refrigeration systems, ad- 
sorption units, or for effective drying 
in units located in small hot motor 
compartments. Linde Air Products 
Co., 30 East 42nd St., New York 
cs, a 2 

Circle No. 47 on Reply Card 


Iso-Kel isomerization 


uses a non-platinum catalyst 
for getting higher octanes from light 
naphthas. This new process produces 
two separate products from a mixed 
pentane-hexane stream: an isopentane 
stream of 104.9 research octane (with 
3 cc TEL), and an isohexane stream 
of 89-92 research octane (with 3 cc 
TEL). The isopentane stream can be 
allocated for the super premium gaso- 
line and the isohexane for the house 
brand. 

When charging light naphtha, the 
combined streams have an overall 
yield of 97%, and an octane number 
of 96 research with 3 cc TEL. When 
charging natural gasoline, overall 
yield is 99 vol%, with a research 
octane of about 99.8 with 3 cc TEL. 

Only one reactor, which operates 
in the presence of hydrogen, is needed 
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DISPLAYED RATE 
The advertising rate is $13.50 per inch for 
Equipment and Business Opportunity advertis- 
ing appearing on other than a contract basis. 
Contract rates quoted on request. 
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Employment advertising rate is $13.50 per 
inch and is subject to Agency Commission. 


P.O. Box 12, N. 


yj 





DIRECTOR OF 
ENGINEERING 


Are you a driving, intensely com- 
petent second or third ranking man 
in the engineering division of an old 
line pressure vessel company who is 
impatient to step into the top job 


now? If so, give us full particulars 


on yourself and we may have the 
opportunity for which you have 


_ been waiting. 
* 


P-5002 Petroleum Processing 
520 N. Michigan Ave., 
Chicago 11, Ill. 








EPLIES (Box No.): Address to office neares 


This Publication Classified Adv. Dit 

NEW YORK: P. O. Box 12 (36) 
CHICAGO: 520 N. Michigan Ave. (11) 
Post St. (4) 


SAN FRANC ISCO: 68 F 
POSITION VACANT 


Engineer with two to five years’ 
experience in refinery process work to fill 
ition in newly organized Refining Divi- 
n Technical Section. Work is of broad 
lature covering selection of processing 
teps and economic evaluation of processes 
usual opportunity for advancement. Will 
moving and transportation expense. 
eral retirement, savings, insurance and 
ealth plans. Location—Bartlesville, Okla- 
oma. Replies will be held in confidence. 
nd resume of experience and salary re- 
rement to Industrial Relations Division, 
Service Oil Company, Bartlesville, 
lahoma. 





cess 


s 


ies 





Need Engineers for Your Refinery 
.... Petrochemical Plant? 


\ solution to this problem can be 
btained through an employment 
idvertisement in our CLASSIFIED 


idvertising section. 
PETROLEUM 


PROCESSING 


P.O. Box 12 
New York 36, New York 








Send NEW ADVERTISEMENT to Classified Advertising Division, 
Y. 36, 


CLASSIFIE 


INFORMATION: 


BOX NUMBERS count one additional! line in 
undisplayed ads. 

DISCOUNT OF 10% if full payment is made 
in advance for four consecutive insertions of 
undisplayed ads (not including proposals). 

AN ADVERTISING INCH is measured % 
inch vertically on one column, 3 columns— 
30 inches—to a page. 


N. 


PETROLEUM PROCESSING, 
Y.—SECTION CLOSES May 27th for the 


UNDISPLAYED RATE 
$1.50 a line. Minimum 3 lines. To figure ad- 
vance payment count 5 average words as a 
line. (see 4 on Box Numbers.) 
POSITION WANTED. Undisplayed 
one half of above rate, payable in advance. 
PROPOSALS, $1.50 a line an insertion. 


rate is 


June issue. 


x 








WANTED TO BUY: 


SPENT 








CATALYST 





containing 
TUNGSTEN 
= VANADIUM 
MERCURY 


‘ MOLYBDENUM & 


°° COBALT 
°° NICKEL 
ee 


CHROME 


PRECIOUS 
METALS 





FRED H. LENWAY & Co., INC. 


112 Market Street, San Francisco 


Douglas 2-8560 


> 





STEEL PIPE & TUBING 


* Chrome Moly + Carbon Moly + Heavy Walls 
* Carbon Steel + Stainless + Large 0.D. 


Widest Range of Sizes & Spees in the U.S. 
WRITE FOR STOCK LIST 
MIDCONTINENT TUBE SERVICE, 


2308 Oakton St., Evanston, Ill. 


INC. 


DA 8-4030 





LIVE AND WORK 
IN THE LAND OF 
10,000 LAKES 





RETIREMENT 


Are you an experienced engineer, 
draftsman, or checker nearing re- 
tirement age who is giving some 
thought to a move to a warmer 
climate? If so, we may have exactly 
what you are seeking in a Florida- 
type climate in one of the country's 
best fishing and hunting sections. 
No compulsory retirement age and 
many fringe benefits. Give full par- 
ticulars, availability, income pattern, 
etc., to 

* 


Personnel Director 


P. O. Box 1469 
Baton Rouge, Louisiana 





DeltaTank Manufacturing Co., Inc. 


Independent Re- 
Twin 


Our Expanding 
located 


suburban area hi 


Cities 
for 


finery, in a 


openings 


CHEMICAL ENGINEERS 
MECHANICAL ENGINEERS 


challenging 
and oppor- 
professional develop- 
ment in a medium sized, growing 
company. Excellent salaries, 
employee benefits 
conditions, excellent 
and unsurpassed recrea- 
tional facilities. 


These 
issignments 
tunities for 


positions offer 
unusual 


many Good 


living 


schools 


CALL OR WRITE 
T. C. KNIGHT 
Personnel Manager 


NORTHWESTERN 
REFINING CO. 


ST. PAUL PARK, MINNESOTA 
Tel. Glenview 9-9771 
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FITSTOA* FX 


<% % 





SERIES “’T’’ 
Thermostatic 
Trap 





* LOW INITIAL COST 

* EASY TO INSTALL 

* LOW MAINTENANCE 
* MINIMUM INVENTORY 


Ask Your Distributor For These CLARK Fluid Controls 


Inverted Bucket Traps Venting Traps Pressure Regulators 


Open Bucket Traps Thermostatic Traps Y-Type Strainers 


Float Traps Vacuum Traps Pressure Reducing Valves 


OMPLETE 
LARK LINE 


STANDARDIZE ON THE 














TOR OR write 


iSTRIBU 
ur D ROCHURES ON 


ASK yo 
pirect FOR F 


CLARK FLUID MANUFACTURING COMPANY 


1832 East 38th St. * Cleveland 14, Ohio 









, | , 
s12 (lo obtain more data on advertised products see page 280) 





What's New * 





for the vapor-phase process. The: a 
no corrosive elements in the s\ 
and operating conditions are 
severe than those for reforming h Mi 
naphtha. A payout time of abo 
months is anticipated in the cas 
a 3100 b/d Iso-Kel unit in a 50 
b/d refinery. M. W. Kellogg Co ‘ 
Third Ave., New York 17, N 
Circle No. 48 on Reply Ca 








Operation manual 
for electrical controls. Ma) 
GEA-6372 is a 32-page_ illustr: 


publication that explains how 


OP OT ATT OS 


where to use manual starters, n 
netic starters, push buttons, re! 
limit switches, float switches 
other types of general purpose ¢ 
trical controls. General Electric ( 
Schenectady 5, N. ¥ 
Circle No. 49 on Reply Card 
Corrosion detected 
. in michoinches by electric pro 
The Corrosometer measures the pri - 
ress of corrosion by measuring 


loss of metal probe directly in micr 
inches of penetration into the met 
The probe can either be immers 
in a corrosive solution for inst 
taneous reading, or mounted pe 
manently tn the suspected enviro 
ment for continuous readings 

This method has several advantages 
Rapid and direct readings can_ be 
made within 30 sec; no shutdown is 
needed to retrieve metal specimens 
measurements can be made in | 
accessible spots by using several hun 
dred feet of cable from the probe to 
the meter; and accumulated corro 
sion products do not effect measure 
ments 

Three types of Corrosometers 
available, a portable unit for field o 
laboratory use, one for use whereve 
AC power Is available, and one whic! 
automatically records. Crest Inst: 
ment Co., 11808 S. Bloomfield, Sant 
Fe Springs, Calif 

Circle No. 50 on Reply Card 


Digital computing 

and how to understand its | 
booklet titled Syribe 
Logic, Binary Calculation and 3 


guage a 


PACs is a primer on digital comp 
tation that should help clarify t 
important rudiments of this new to 
The booklet describes the simple ru 





of symbolic logic, showing how n 
of the calculations are based on 
system of binary, rather than de 
mal, numbers. Computer Control C 
Inc.. 92 Broad St Wellesley 5 ee 
Mass 

Circle No. 51 on Reply Card 
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ALL WORKING PARTS ACCESSIBLE 
WITH BOTTOM DISMANTLING 


Besides bottom dismantling, which in itself greatly 
reduces maintenance time when attention is required, 
this new Bingham pump incorporates advanced fea- 
tures which minimize maintenance, reducing need for 
periodic inspection. 

For example, all intermediate bearings (supplied 
of appropriate material for different pumpages) are 
forced-lubricated by pumpage. Bottom bearing is 
lubricated, even if pump runs dry for short periods. 
This dependable lubrication greatly prolongs life of 
bearings, which in conventional pumps are frequently 
the cause of maintenance shutdowns. 

All working parts of pump easily accessible with 
bottom dismantling. One man can service after lifting 
pump from well. 

Various operators estimate that time required to 
reach working parts has been reduced as much as 50%. 
— Wherever installed, the Bingham VCP Pump has 
given trouble-free service — plus unsurpassed smooth 
operation with no vibration. Available for any capacity 
or head. Write your nearest Bingham office for addi- 
tional information. 

















Partial list of major oil companies with Bingham 
“VCP” Pumps in operation or on order: 


ASHLAND OIL & REFINING CO. 
GULF OIL CORPORATION 
SINCLAIR OIL & REFINING CO. 
SUN OIL COMPANY 

THE TEXAS COMPANY 
IMPERIAL OIL CO., LTD. 

SHELL OIL COMPANY 

DEERE & COMPANY 

“fi PHILLIPS PETROLEUM CO. 
AMERICAN CYANAMIDE CO. 








LAKEHEAD PIPE LINE CO. 
CREOLE PETROLEUM CO. 
HUMBLE OIL COMPANY 
STANDARD OIL CO. OF INDIANA 
CHEMICAL CONSTRUCTION CO. 
CHAMPLIN REFINING CO. 
PACIFIC GAS & ELECTRIC CO. 
SOCONY MOBIL 

AEROJET GENERAL CORP. 
GREAT LAKES PIPE LINE CO. 





ab me 


ESSO-STANDARD OIL OF N. J. 
BRITISH AMERICAN OIL CO., LTD. 





KANEB PIPE LINE 
BUCKEYE PIPE LINE CO. 

















1921 


SINCE 


BINGHAM PUMP COMPANY 


General Offices: 2800 N. W. Front Avenue, Portland 10, Oregon 





Binghuarm NCP VERTICAL 


PUMP FOR LOW NPSH 







By dismantling 
from bottom, re 
pair or replace 
ment of any part 
can be made in 
less time than with 
conventional pumps 
(where dismantling 
begins from top, 
necessitating re 
moval of driver 
and head before 
pump unit is acces 
sible) 





BOSTON, MASS. 
CHICAGO, ILL 
CLEVELAND, OHIO 
DALLAS, TEXAS 
DENVER, COLO 
HOUSTON, TEXAS 
KANSAS CITY, MO 


LOS ANGELES, CALIF 


SALES AND SERVICE OFFICES 


NEW YORK CITY 


, es F 


PHILADELPHIA, PA 


PITTSBURGH, PA 


SAN FRANCISCO, CALIF 


SEATTLE, WASH 
ST. LOUIS, MO 


ST. PAUL, MINN. 


TULSA, OKLA 





NEW ORLEANS, LA TORONTO, ONT., CAN. 
Factories: Portland, Ore. * Vancouver, B. C., Canada VANCOUVER, B. C., CAN 
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Petroleum Processing 


EDITORIALS 


Fertilize your own grass .. 





Solving the Technical Manpower Shortage—No. 3 in a series 


ry yO carry out increased research and develop- 

I ment programs, the petroleum processing in- 
dustry expects to need 33% more scientists and 
engineers by 1960 than it did in 1956. Industry 
in general sees its needs up 23%. These startling 
figures were developed in the 10th Annual Mc- 
Graw-Hill Survey of Business Plans, completed 
just last month. 

Where is industry in general and the petro- 
leum industry in particular going to find these 
additional technical personnel? 

It is PETROLEUM PROCESSING’s firm belief, as 
propounded for the past two issues on this page, 
that a good many of them are already on the job 
—and that the way to “find” them is to “keep” 
them, to prevent them from wandering off to other 
companies and even to other fields of endeavor. 

One way to keep them, of course, is by the 
level of salaries—particularly for the older, ex- 
perienced fellows who have been with you 10 
or 15 years. In plain English, pay them enough 
to make them feel it is worthwhile staying with 
you, to keep them from feeling that they are not 
being treated fairly when they hear of starting 
salaries of $450 a month for fresh graduates. 

Money isn’t everything, fortunately, and there 
are other ways in which you can “reward” your 
technical personnel and keep them on your staff. 


Recognize their contributions 


One of the ways which has been suggested is 
to give your engineers and scientists more recog- 
nition for the contributions they are making to 
our economy. As Dr. William F. Ryan, president 
of ASME, recently remarked: “We live in the 
Age of Technology—the Age of the Engineer— 
but very few people know of the immense achieve- 
ments of this professional group.” 

Give them public recognition—in your adver- 
tising, in your publicity, in your own publications. 
Give them recognition for patents and for de- 
velopment work, for the ideas they contribute to 
the improvement of your business and your prod- 
ucts. Deal in specifics, not in generalities. Talk 
about “real” technical people on your staff; name 
names, show faces. 


Recognize their professional stature 


Another way to reward your engineers and 
scientists is to recognize that they are members 
of a profession, and to treat them as such. Deal 
with them as individuals, not as a mass of people. 

Provide them with time and facilities for re- 
search and study, for reading and writing. En- 
courage them to belong to their professional so- 
cieties, to attend and participate in technical meet- 
ings and symposiums—even to the extent of 
paying membership fees and travel expenses. 
Sponsor technical meetings of your own people 
and invite outside authorities to address them. 
Make arrangements for organized refresher 
courses to provide training in new developments. 





Upgrade their jobs 


A common complaint of technical people is 
that they too frequently are assigned jobs below 
their technical competence, jobs which are rou- 
tine in nature and require little skill. Provide 
relief from this sort of work by giving it to tech- 
nicians and clerks. Don’t make bottle washers 
and typists out of scientists and engineers. 

Rotate your technical men on various jobs— 
not at random but as part of an organized pro- 
gram of training and promotion. Let them know 
what the prospects are for people of their caliber 
in your organization, so they don’t feel they are 
dead-ended. 

Consider your top technical people as part of 
your management team. Ask their advice on de- 
cisions to be made—and keep them informed of 
what your decisions are. 

* * x 


Some of these things are already being done 
by some companies—-by the ones who have little 
trouble keeping their technical staffs intact. But 
more of it needs to be done by more companies 
if we are to keep our technical manpower supply 
from being weakened by attrition. 

What it boils down to is a program of making 
your pasture more attractive than your competi- 
tors, of fertilizing your lawn so the grass is greener 
on your side of the fence. 
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UNDER ONE ROOF! 










“One-Stop Shopping” for 
Your Laboratory Chemical Needs 


at BAKER & ADAMSON 














INORGANIC “oC. RADIO- 
REAGENTS ACIDS CHEMICALS 


The most complete, most Widest possible selection B&A’s extensive line in- 
preferred line inthe coun from America’s pioneer cludes organic and inor 

try. B&A offers over 1,000 producer. More than 50 ganic radioisotopes, in 
high-purity reagents to “C.P.” Acids are avail cluding Carbon-14 labeled 
meet your every need able inall preferred grades compounds and deute- 
Outstanding for packag and strengths to fill every rated compounds. 

ing, too! laboratory requirement 

silliest 4 — 
Ecematnenall 





BIOLOGICAL 


RARE ORGANIC STAINS & 











EARTHS CHEMICALS i INDICATORS 
: 
B&A regularly offers over The complete line of i And, to “round out” its 
30 rare earths in ex- Eastman Organic Chem- a full li eet pa won | 
perimental and commer- icals as listed by Eastman fu “4 bP St. eS ae 
cial quantities. Others Kodak Company is al- <) i ay 65 eating 
available on request. ways available from B&A. Ch icators of Alliec 
1emical’s National 
;\ Aniline Division. 


i 


1h 


























All readily available from B & A’s 
coast-to-coast chain of distributing 
stations. Simplify your “shopping”! 
Make Baker & Adamson your 


convenient, dependable, ‘‘one-stop” BAK ER & ADAM SON 


source for all your laboratory Laboratory Reagents ] 
chemical needs. 
GENERAL CHEMICAL DIVISION . 
ted 
ALLIED CHEMICAL & DYE CORPORATION a 
40 Rector Street, New York 6, N. Y. 

Offices Albany* « Atlanta ¢ Baltimore* ¢ Birmingham* ¢ Boston* ¢ Bridgeport* * Buffalo* * Charlotte* ¢ Chicago* ¢ Cleveland* ¢ Denver* * Detroit* * Houston* 
Jacksonville * Kalamazoo * Los Angeles* * Milwaukee * Minneapolis ¢ New York* ¢ Philadelphia* © Pittsburgh* * Providence® * St. Louis* * San Francisco® 
Seattle * Kennewick* and Yakima (Wash.) In Canada: The Nichols Chemical Company, Limited * Montreal* * Toronto” * Vancouver® “Complete stocks carried here 
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ides a oS 
Spherical storage for ammonia, fabricated in Wyatt's Houston plant 
and erected in Taiwan (Formosa). 





(----- ONE MEANING 


To each country 
One Word — One Lettering 





Except .. 
In Every Country 


In Every Language 


WYATT’S spells QUALITY 
In Plate Fabrication 


FABRICATORS AND ERECTORS SINCE 1913 


Plastics Resist Corrosion 


CONSULT WYATT’S PLASTICS, INC. 
ABOUT PROCESSING APPLICATIONS 











